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ROLE OF GOVERNMENT LABS IN REGIONAL 
DEVELOPMENT 



TUESDAY, AUGUST 7, 1984 

Congress of the United States, 

Joint Economic Committee, 

Washington, DC. 

The committee met, pursuant to notice, at 9:30 a.m., in room 
l.'UO, Longworth House Office Building, Hon. Daniel E. Lungren 
(member of the committee) presiding. 

Present: Representative Lungren. 

Also present: Robert Premus, professional staff member. , 

OPENING STATEMENT OP REPRESENTATIVE LUNGREN, 

PRESIDING 

Representative Lungren. Good morning. ^, - '^ 

Research in Government laboratoriis provides an important 
source of new ideas for the economy. These nvw ideas have enor- 
mous potential to spur entrepreneurial activities throughout the 
Nation and in the regions where the labs are located. Many re- 
gions, realizing this potential, are beginning to emphasize technolo- 
gy transfer in their development strategies. The Stevenson-Wydler 
Act, by requiring Government agencies and labs to transfer tech- 
nology and disseminate information about the commercial poten- 
tial of their research, is aiding this process. 

The hearing today will explore the technology transfer issue 
from the perspective of Government laboratories. The committee is 
particularly interested in possible barriers to entrepreneurial spin- 
off activity from Government-funded research, and the type of en- 
vironment within Government labs that is most conducive to tech- 
nology transfer. Patent policies, licensing procedures, responsibility 
for tec inology transfer, and joint venturing are topics that will be 
discussed. 

The central question concerning America today is how to encour- 
age technological innovation so our economy can compete. The im- 
proved flow of technology from Government research can be an im- 
portant component of this national innovation policy. Finding ways 
to improve technology transfer without sacrificing the mission re- 
quirements of Federal agencies is the m^'or focus of this hearing. 

I am pleased to announce that we have appearing today a group 
of nationally recognized experts and practitioners on these issues. 
Mr. Clarence Brown is Deputv Secretary of the Department of 
Commerce, a former Member of Congress and a former ranking Re- 
publican member of the Joint Economic Committee. Mr. Brown, we 

(1) 
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are delighted at your appearance before the committee today, and 
we are looking forward to your testimony. Other witnesses include 
Colonel Paul Theuer, U.S. Army Construction Engineering Re- 
search Laboratory; Mr. George Dacey, Sandia National Laborato- 
ries; Mr. Charles Miller, Lawrence Livermore National Laboratory; 
and Mr. Edward Malecki, University of Florida. 

Gentlemen, we welcome you to the hearing and look forwaiv 'o 
your testimony. 

First of all, we will hear from a former colleague, someone who 
helped me when I first came to Congress, Mr. Clarence Brown. 

STATEMENT OF CLARENCE BROWN. DEPUTY SECRETARY, 
DEPARTMENT OF COMMERCE 

Mr. Brown. Good morning. Congressman. I am delighted to have 
a chance to meet with you this morning and with this historic and 
significant committee which I served on for 13 years while 1 was in 
Congress, and discuss the role that Government laboratories could 
play in regional economic development. Because of the Commerce 
Department's Governmentwide responsibilities for technology 
transfer and r ^^-ent policy, I want to address the Federal laborato- 
ry system as a whole in my remarks this morningi 

The U.S. Government owns and operates— or has contractors op- 
erate—nearly 400 laboratories. These labs employ from 10 to over 
5,000 employees, a total of over 200,000 people, 83.000 of whom are 
full-time professional scientists and researchers. We are the single 
largest employer of that class. The labs spend about one-third of 
the Federal research and development budget or about one-sixth of 
£ll the R&D funds spent in the United States, 

Although the labs are part of a rich tradition of Federal scientif- 
ic activity dating back to the earliest days of our country, most of 
the labs are relatively isolated from the private sector. This isola- 
tion problem has been addressed in sevei il reports, including the 
May 1983 Report of the White House Science Council's Federal 
Laboratory Review Panel* also known as the Packard Report. 

Last February, the Department of Commerce issued a report on 
the Government's accomplishments under the Stevenson-Wydler 
Technology Innovation Act of 1980. The report commends the Fed- 
eral agencies for doing a valuable job of providing information, 
advice and technical assistance to State and local governments and 
to the private sector. The report points out, howover, that the agen- 
cies are not doing nearly as well when it comes to using their in- 
ventions as a basis for technology transfer and collaboration with 
private industry, largely due to a lack of decentralized authorities 
and incentives. Other recent reports present the same conclusions. 

Several years ago. Congress passed a law—the Dole-Bayh Act— 
which permits small businesses and nonprofit organizations— that 
is universities— to own inventions that result from Federal R&D 
funding. Under earlier policies, the Government took title to most 
inventions it had funded, then for a variety of reasons did little if 
anything to promote the commercial use of those inventions. The 
new Dole-Bayh law allows universities to own inventions they 
produce with Government funds and to pay a share of royalties to 
the inventors, frequently professors and even students. As a result 
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of these incentives, nearly all universities with significant research 
programs are now marketing their inventions. 

As the universities began to promote inventions, they found that 
potential licensees were often interested in contributing to the 
future projects of the university, faculty, or the inventors them- 
selves. For many universities, thid raised serious ethical issues 
ranging from conflicts of interest to freedoms of inquiry and oubli- 
cation. , 

By and large, the universities have resolved these issues, and are 
receiving ever-increasing amounts of private sector support related 
to the inventive results of the Government funded research they 
have done. The new law provided the four ingredients moct neces- 
sary for encouraging successful transfers of inventions to industry- 
One. An incentive for an inventor to report an invention and 
participate in its future development for commercial use 

Two. An incentiyt for a university to patent and promote com- 
mercial use of a federally funded invention. 

Threa An incentive for a firm td invest in an invention derived 
from federally funded research because of the protection provided 
by a university license. 

Four. Authorities for a university to negotiate a license and the 
follo\y-on collaboration necessary to increase the chances that com- 
mercial use will be a success. 

The Federal laboratories are much like universities. Since they 
can produce no products, their inventions must be transferred to 
industrial concerns if the public or the inventor is to benefit in any 
way. But the need for a Federal lab to transfer technology is no 
assurance that the innovation will occur. The fact that a Federal 
lab IS involved is often a serious barrier to innovation. 

At a minimum, a successful innovation requires a problem in 
need of a solution; an invention that solves the problem; an effec- 
tive advocate of the invention; the necessary investment for devel- 
opment, production, and marketing: and the management skills to 
put them all together. The innovation chain works best when all 
the links are within a single private company and there is no 
transfer at all and everybody has their job to do in the process. The 
problem of transferring technology from a university or a Federal 
iahoriitory to the private sector is difficult primarily because it "n- 
v()iv(>s links h('tw(>en parties that are not accustomed to working to- 
gothor m the same way, frequently don't even speak the same lan- 
guage. 

Univensities have found that the innovation chain cannot work 
loi- their inventions unless they strive to make all links work as 
well i\s p()s.sibU>, This often includes collaboration of the inventor or 
the university laboratory directly with commercial firms in further 
development. That s the concept for many universities and also the 
c()ncef)t in some cases for the private sector. 

The best way to get more new technological products for regional 
economic (l(>velonment, national growth and international competi- 
tivenes.s we need out of the dollars spent on the Federal labs is to 
open their doors to collaboration with the private sector. 

In the Washington area, the National Bureau of Standards, 
Montgomery ( nunty, MD. and the University of Maryland have re- 
cently embarked on a joint effort called the Center for Advanced 
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Research in Biotechnology. The center is designed to meet the sep- 
arate objectives of all the participants more effectively than would g 
be possible by the parties workmg alone. The benefits— regional 
and national economic dpvelopment, improved education and train- 
ing, and better service by a Federal laboratory— will all be made 
possible through collaboration. _ • 

The Department of CJommerce has recently announced it is now 
allowing proprietary work and joint research to be conducted by 
American firms in its National Bureau of Standards facilities. For 
example, we are currently underway on equipping the NBS reactor 
ovt at Gaithersburg with a cold neutron source, one of three 
planned in the world. The French have one, and the Japanese are 
investing heavily in one. Ports on the source would be made avail- 
able to other researchers including commercial firms on a full cost 
recovery basis with compensation for the Federal employees. 

Most Federal agencies do not believe they have the authority to 
let their laboratories enter into such arrangements, or they fear re- ^ 
actions if they do. I must confess we liad some second thoughts our- 
selves. The National Bureau of Standards is unusual in that it has 
the authorities it needs to enter into most of the types of joint ar- 
rangements that are desirable. 

Some other Federal laboratories recognize the prpblem and are 
asking for decentralized authorities they do not have. Even in the 
Department of Defense there are labs that could benefit the public 
by involving industry in the development of products thfc.t have 
both civilian and military applications. They see that this could 
spread the develppment cost, reduce it for the Government. It could 
also lead to more commercial products being made available to 
meet DOD procurement requirements off the shelf, and generally 
improve the process of getting the invention into private hands. 

This is where regional econo;nic development comes in. Many 
States and localities are developing high-tech research and indus- 
trial parks. For new businesses and jobs to be created, much of the 
technological base will have to come from the Federal labs. This re- 
quires allowing the laboratories to deal directly with business firms 
in their geographic area or with firms that are interested in the 
labs' fields of research. 

Let me just conclude by citing a specific example out m my own 
State of Ohio in the area that I used to represent in the Congress. 

Wright Patterson Air Force Base has many of the more sophisti- 
cated laboratories of the Air Force Systems Command, the com- 
mand that develops weapons and avionic systems and so forth. < 

In the university community in the area and with the coopera- 
tion of one of the communities and townships and one of the coun- 
ties near Wright Patterson thev are developing an industrial park 
which will be used as a research center for spinoff of things discov- 
ered at Wright Patterson Air Force Base. 

Recently when the Canadian airliner caught fire because nf ap- 
parently some problem in the lavoratory of the plane, whether it 
was induced by mechanical failure or a passenger smoking in the 
lavoratory I'm not sure, but when that plane caught fire in the air 
and wa^ forced to an emergency landing and there was some loss of 
life and injury, it occurred to me to wonder whether some material 
that had bcrm produced by the materials lab of the Air Force Sys- 
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, tems Command out at Wright Patterson had ever been transferred 
to privpte usage. That was flame-retardant material which is used 
in military aircraft and I must say that to this day I'm not sure 
that that process ever benefited adequately the private airplane 

% sector. But it is a good example of the kind of thing that can be 
accomplished by-opening up Ipboratories to this kind of relation- 
ship with the private sector and we are going to try to see what we 
can do in Commerce to develop it in all of our laboratories. 
[The prepared statement of Mr. Brown follows:] 
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PpvpARED Statement o.v Clarence Broun 

I appreciate the chance to meet with you today to discuss 
the role Government laboratories could play in regional economic 
development. Because of the Commerce Department's Government- 
wide responsibilities for technology transfer and patent policy^ 
r would like to discuss the Federal laboratory aystem^as a whole, 
I believe that an overall view of what the laboratories might 
contribute by way of technology transfer and private sector 
collaboration should be useful to the Committee, especially in 
view of the labs* potential for increasing the country's 
international competitiveness, position. 

The Government owns and operates nearly 400 laboratories. 



These Idbs range in size from 10 to 



more than 5000 employees. 



They employ over 150^000 people, sone 60,000 of whom are full- 
time pfcfessional scientists or researchers. Many of these labs 
are pioneering in such fields as medicine, space, agriculture, 
weather, forestry, defense systems', safe|^, environmental 
sciences and basic research. 

There are also more than 25 Government-owned laboratories 
run by contractors for the Department of Energy that employ an 
additional 62,500 people, nearly 23,000 of whom are professional 
scientists and researchers. 

Together these labs spend about one third of the Federal 
research and development budget or about one sixth of all the R&D 
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funds^ spent in the United States, They are part of a rich 
tradition of Federal scientific activity that dates back to the 
early days of our country. Unfortunately, the tradition of most 
of the labs includes relative isolation from the private sector. 
This tradition of isolation must be broken if the laboratories 
are to make a significant contribution to regional economic 
development. 

The 'problem of the isolation of Federal lc,b8 has been 
addressed in several recent reports. The May 1983 Report of the 
White House Science Council Federal Laboratory Review Panel 



(the Packard Report) Recommendatilon Number 5-2 states j, 



R&D interactions between Federal laboratories and industry 
should be greatly increased by more exchange of knowledge 
and personnel, collaborative projects, and industry funding 
of laboratory work, provided ^n oversight meijhanism is 
established to prevent unfair ^competitive practices. 

The Department of Commerce was required, by Section 5 of the 
Stevenson-Wydler Technology Innovation Act, to submit a report to 
the President and Congress on the GoVernment^s activities and 
accomplishments under the Act, I include a copy of the report as 
an appendix to my testimony. 

In brief, the report stat^ th\t although the agencies are 
doing a creditable Job of providing information, advice and 
technical assistance to State and local governments and the 
private sector, they are not doing nearly as well when it comes 
to uotny their patented inventions as a basis for technology 
transfer and collaboration with the industry. As I will explain, 
this is due, in large part, to a lack of decentralized 



ERIC 



11 



8 

authorities and incentives, complicated by the centralization of 

I 

patent llcensln^j activities. 

There is firecedent for doing what the Government has to do 
to increase private sectoc collaboration. Several years ago, 
acting on the example of the Department of Health, Education, and 

Welfare, Congress passed a law— the Dole Bayh Act— that allows 

/ 

small businesses and nonprofit organizations to own\inventions 
thkt result from Federal R&D funding. 

Unier earlier policies, the Government usually took title^to 
the> inventions it had funded, then for a variety of reasons, did 
litt^le if anything to promote theic commercial use. The Dole- 
Bay^ Act coincided with a general tightening of budgets, so 
universities were quick to recognize inventions as assets that 
could be licensed and converted into income* Nearly all of the 
universities with significant research programs established 
patent licensing offices to market their inventions. 

The Act also required a portion of the royalties to be 
shared with the Inventors. This incentive broadened the interest 
of university researchers from publication (which can sometimes 
destroy the patentability of an invention) to seeing that their 
ideas are actually commercialized* 

Most of the universities established patent licensing 
•offices which began contacting private industry to promote the 
unive^ities' patented inventions. As these university-industry 
relationships developed, the universities found that poten'.ial 
licensees were often interested in the future work of the 





inventors. Sometimes this took the form of offers to aapport 
ddditional developmental work to prepare the invention for 
commercial use. At other times, potential licensees were 
i.rterested in supporting researcn beyond that which had led to 
»^ the invention. 

For many universities, these offers appeared to create a 
deriouG dilemma. The idea of djfect involveuenfc of university 
faculty and facilities in conlmercial enterprises seemed to be a 
^'iolation of traditional independent study, Tt was feared that 
priva*-^ sector fundtj provided as d result of t-he profit .tiotive 
linjht ..nfluenc.e the direction and J hdependenc: of researchers, 
OoMcerns existed uboac the conflict betwe*. i private iriuiisfcry : 
<u-. ;^. for 'rnnfHi^ntiality lo protect patantability and the 
aoadem'cs' soci..' ^ntereot in advancing knowledge iind the 
personal desire to actain recognition—the "^publish or perish" 
syndrome. Conflict of interest situations within faculties also 
presented concetsn, as did priorities of stuaent curricula versus 
industrial investment in the institution. 



say that universities are finding ways to manage them. 
Policl-s developed ho handle these v^oncerns diffor, Put 
'•niversities have generally conjluded that therG is nothl.ig 
inherently incompatible with, on tne one hand, accepting private 
sector fijnd;3 from royaltie*s on university patents or support for 
profit-notivat^^d research, and, on the other hand, the training 
of ajieutists to meet society's needs, in sonie respects, private 



not diminishinrj the importance of these concerns when I 
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fuhds bcifig le.nfi conflicts than Federal funds being. 

As the universities deve25^d policies relav -ng to the 
private sector, the private sector firms found the wniversities 
to be much more business-like in two respects that are vital to 
effective technology transfer. First, the university patent 
licensing officers (who have come to fulfill a much broadet role) 
now negotiate from a better understanding of what the university 
can and cannot do. If a Government funded invention is involved, 
clear ownership) of the patent allows the university to make 
agreements without the uncertainty and time loss of review by a 
Federal agency, This certainty is vital to successful 
negotiations. 

S«cond, if continued research involvement by an inventor or 
'cho university laboratory in the innovation process is desired by 
the Xicemaee, the universities are now willing to work out 
reasonable terms. In many cases, there is no substitute for the 
inventor ^3 special knowledge, insights and dedication. 

I don't mean that Federal patent policy can take all the 
credit for bringing academia and business into closer 
cooperation. Foi: years, a few farsighted universities have 
pioneered the types of cooperation that have led to Silicon 
Valley, Rout© 128 and the Research Triangle, in son6 happy 
situations, there has been close cooperation betwef:n universities 
and industrial concerns for years. What the new Gov^irnment 
patent policy did was help and prod all universities to use the 
results of Government funded research to promote the 
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opportunities of industry coUal. ration. 

The Federal patent policy of the Dcle-Bayh Act provided the 
Pour ingredients most n'ecessary for successful transfers of 
inventions to industry; 

1. An Incentive for an inventor to leport an invention and 
participate in its future development for commercial use. 

2. An incentive for a university to patent and promote 
commercial ur.e of a Federally-f unde(3 invention. 

3. An incentive for a private firm to invest in a 
Federally-funded invention baaed on the protection provided by a 
an tvero ity ' Icense. 

4. Clear authority for a university to negotiate a license 
and the follow-on collaboration necessary to increase the chances 
that commercial use will result. 

The ^yeral laboratories are much like universities. Since 
they produce no products, their inventions must be transferred to 
industrial concerns if the public is to benefit from them. 

The research and development programs of the laboratories 
and the inventions they produce fall largely into two broad 
oate.jorleaj First, those to meet public needs in areas of 
commerce, agriculture, public health and safety and environmental 
protection; and second, those which have Federal responsibility 
for t-he defense and space programs. 

t/i t:hf firjt category, which includes such items as vaccines 
to L-Lovent .liseases, there is a ready market for inventions, 
firms will compete for the right to produce and market such 
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products. Relatively few Government laboratory inventions are in 
this category since a small portion of the Federal R&D budget is 
required to support this type of work. Improved governmental 
collaboration and cost sharing <fith industies and universities 
could allow Government laboratories to accomplish much more 
without increasing budgets. 

Since the Government is frequently the sole buyer— or at 
least the primary purchaser— of end products using inventions in 
the second category, it is very difficult to establish a market 
value for the patents because commercial usage may be slow to 
develop if at all. In some cases, however, the inventions have 
private sector uses that can be exploited without detracting from 
their value to the Governnent. It is in the space and military 
areas where the commercial economy appears to be missing out on 
opportunities to benefit from some really important new 
developments. 

Transferring inventions for which there is not an obvious 
and immediate market is sometimes a difficult matter in which the 
Government has not done well so far. The Department of Commerce 
runs a patent licensing program as a service for all agencies 
wishing to use it. So far, nearly all the inventions licensed by 
Commerce for private development have been the products of 
research to solve significant problems where there was an obvious 
waiting market. 

Two conclusions are clear: Government is not as good a 
marketer as the private sector, and the world does not always 
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beat a path to the door of an inventor of a better mousetrap. 

Sometimes, the private sector is not alert to the 
significance of a new technology or not willing to use an 
invention that will improve or render obsolete their current 
product before the expected end of the product's useful life, 
Frequently, a company that develops and markets new 
products has access to more ideas than it has capacity to use. 
Such companies have established procedures to screen inventions 
and select the few in which they can afford to invest. 
Inventions often pass the screening process primai ily because the 
advocate is inside the company—perhaps the inventor himself, 
It is important to remember about the innovation process 
that invention is merely one of the first steps. The Investment 
that led to the invention is typically about ten percent of the 
total investment that will ultimately be required to produce and 
market a successful product, 

The problems of transferring technology can present serious 
barriers to innovation, 

A successful innovation requires a problem in need of a 
solution, an invention to solve the problem, an effective 
advocate of the new idea, the wherewithall to finance investments 
in development, production and marketing and the management 
skills to put these parapetetic processes all together,' Of 
course, the innovation chain works easiest when all the links are 
within a single company and there is no transfer at all. The 
problem of transferring technology from a university or a Federal 
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laUuratocy is difficult primarily because the chain involve«j 
links between parties who are not accustomed to workin^J together. 
The advocate sometimes does not even have the opportunity to 
communicate with those who must be convinced. 

To gain more out of the dollars spent on Government labs, to 
achieve more legional economic development, and to produce more 
technological^roducts for national economic growth and better 
\international competition, we must open doors of more public 
institutions to collaboration with the private sector. 

In the Washington area, the National Bureau of Standards, 
\ Montgomery County and the University of Maryland, have recently 
Ambacked on a collaborative venture in biotechnology. The new 
ve)»Lure — called the Center for Advanced Research in 
niotbchnology — is designed to meet the separate objectives of the 
participants more efficiently and effectively than would be 
possible by the parties working alone, 

In the partnership, the National Bureau of Standards gains 
easy access to biological experts and facilities through 
collaboration with universities and in-iustry. Through this 
means, the National Bureau of Standardb expands and diversifies 
its services to U.S. industry, and improves its technology 
transfer, all crucial to the development and commercialization of 
blottiohnology In the Nation as a whole. 

Thli^3 venture will also give the University of Maryland the 
opportunity to extend its educational and training services to an 
area of public need and high potential, in an arrangement which 
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will al£0 give it improved Access to experts in measurement and 
physical sciences who have ties to industry. 

The benefits to b\ derived-regional and NaMouul economic 
development, improved education and training, better service by a 
Federal agency are all mide possible through the pooling of 
resources and unique strehgths. « 

As another example, j:he Department of Commerce has decided 
to allow proprietary work/ and joint RsD to be conducted by 
American firms in the National Bureau of Standards facilities. 

NBS has unique facilities where proprietary work might be of 
Interest to the private sector. For exar^lem, in the materials 
science area we are currently eviewing plans to equip the NBS 
reactor with a cold neutron source. 

Ports on the cold neutron source would be made available to 
private firms for proprietary work in exchange for their 
equipping the ports and making one third of the time available to 
other researchers. A chance would also be provided for other 
firms to conduct proprietary experiments. 

NASA and several DOE laboratories have also decided to aUow 
use of their unique facil^ies by private in^'ustry for 
proprietary work, and we .would encourage aU Federal laboratories 
to make similar arrangements where it is posbible. 

For many laboratories, the main problem is the lack of 
decentralized authorities. Many governmental agencies do not 
believe they have the authority to delegate a technology 
management role to their labs, or they fear reactions if they do. 
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By technology management, I mean such responsibilities as 
negotiating patent licenses, entering into collaborative research 
agreements, assigning rights to inventions that may result from 
collaborative rtrranger.ients, and using royalties to reward 
inventors. The National Bureau of Standards is exceptional in 
that it has a tradition of private sector collaboration and it 
has the authorities it neocjs to enter into many of the types of 
collaborative arrangements ^ie believe are desirable. 

Some other laboratories recognize the authority problem and 
are seekirg the decentralized authorities they do not have today. 
Even in the Department ot* Defense there are labs that want to 
involve industry in the development of products which have both 
civilian and military applicatiorvs . They see that this could 
' reduce development costs and lead to commercial products 
available off-the-shelf to meet DOD procurement requirements. 

Here is where regional economic development comes in. Many 
States -and localities are developing high-tech research and 
indiistcial parks. New businesses and jobs are being created at 
record rates. Much of the technological base for this growth has 
come from Federally funded research and development. 

The growth is good, but the country needs more, particularly 
in some regions. The U.S. leads the world in the percent of 
Gross National Predict that we spend on R&D. About half of the 
total is private; about half is funded by the Federal Government. 
Much of the Federal expenditure is in'^he defense and space 
areas. Many of our present industries are founded on technologies 
developed originally for military purposes. We must find ways to 

get the new technologies that have potential civilian uses out 

\ 

\ into the economy faster. 

To do thiii, technology transfer must be made as simple and 
direct as possible to be compatible with the innovation process 
\ of the Afl\erj.can economy. This means allowing, the laboratories to 
\ deal directly with businesses firms which are interested in their 
fielda of research. 
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jgg^^P^esentative Lungren. Thank you very much for your 

In the last page of your summary testimony you say that most 
Federal agencies do not believe they have the authority to let their 
laboratories} enter into such arrangements or they fear reactions if 
they do. Is it more a problem of perception or is it that we in Con- 
gress have not given them the authority that's necessary? 

^.j ??P^.^' J ^^^^^ '^'^ » problem of perception, but I think it 
would help if the authority were spelled out. When we undertook 
to open up the Bureau of Standards laboratories some months 
ago— and the process is not quite in action yet, but we have inter- 
est expressed and have our rules laid down for how we will func- 
tion-we based it on the approach that NASA took and the legisla- 
tive authority that they were given when they were created. 

Not all the laboratories created by the Federal Government in its 
iiistory have those same rights or authorities. 

It seems to me that that ought to be spread through the Federal 
Government generally and the best way to do that is Federal legis- 
lation giving them that authority. But I think many laboratories, if 
they just look, will discover that they already have the right. It's 
just that habit and background have meant that they haven't done 
it because the laboratory may have been started for a. specific 
single purpose and the idea of cooperation between the federal lab- 
oratory and the private sector never occurred to them. Mso, there 
are some conditions generally written in Federal law that need to 
be addressed also, where the Federal employee is not supposed to 
participate with the private sector in such effort. 

Representative Lungren. Generally speaking, is the Stevenson- 
Wydler Act sufficient to allow most of these agencies to be coopera- 

Mr. Brown. Well, the Stevenson-Wydler Act certainly encour- 
^es It. I m not sure that it solves all the problems that we have in 
the area, but it certainly is helpful in that regard and it makes it a 
matter of national policy and that, of course, motivates th^ Federal 
Government. 

Representative Lungren. You have already mentioned that in 
your own former congressional district there was opportunity for 
some of this cooperation between Wright Patterson and others. As 
a general matter, in your opinion, is technology development for 
the military transferable to the private sector? 

Mr. Brown. I think there's a lot that is. A list of some of the 
laboratories, for instance, that are in that area would include fuels 
and lubrication technology; as I mentioned, materials laboratory. 
They do work in ceramics. If we could solve the problem of the ce- 
ramic engine for automobiles and aviation, we might very quickly 
seize back leadership in the automobile industry. And there are 
other such laboratories that relate to the biomedical impacts of 
flight and even space activities on individuals. All these are areas 
that contribute to transferable knowledge that can be helpful both 
for commercial use and also for medical activity. 

Representative Lungren. You mentioned that collaboration be- 
tween the public and private institutions is necessary to improve 
technology transfer. Can you give us some specifics as to the type 
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of arrangements that might be necessary to carry out that coopera- 
tion? , , ^ ^ 

Mr, Brown, Well, first, there is the need clearly stated by the 
Congress for authority to be granted at the laboratory level to ar- 
range for these collaborative agreements with the private sector, 
including such things as patent licensing authority to be allowed at 
the laboratory level. That's usuaVv not centralized in agency head- 
quarters, and that means that the bureaucratic process tends to 
slow it up. Conflict of interest rules now prevent Government em- 
ployees from contributing to conimercial development of their in- 
ventions while employees remain in their lobs. It seems to me that 
ought to be clarified. Many people who haVe a long-time invest- 
ment in Federal service don't want to leave it, but they also don't 
want to be denied the opportunity to benefit personally from their 
efforts and their inventions. 

The narrow mission statements for laboratories often include 
pursuing commercial uses for technologies they create. Perhaps 
that commission should also be given to the Defense Department 
where obviously there are security issues involved. Such issues, of 
course, existed— at least were perceived to exist— when the space 
program began, 

I think both the Bayh-Dole and the Stevenson-Wydler bills pro- 
vide the opportunity for those incentives. Perhaps a restatement of 
them would help, in the legislative sense, 

I understand there is legislation that's been introduced in the 
Senate which is under consideration, and it would move toward es- 
tablishing policy and procedures throughout the Government in 
this regard that would be worthy of consideration. 

Representative Lungren, As I understand it, the Dole-Bayh law 
gives title to those inventions with respect to small businesses not 
in the province of universities, therefore leaving out larger com- 
mercial concerns. There has been some legislation to extend this to 
all companies regardless of size, but to this point it hasn't moved 
very far here in the Congress, 

Do you have any impression as to what the impact would be if in 
fact there were legislation on this, 

Mr, Brown, Well, I must say that when we decided to open the 
Bureau of Standards laboratories for commercial use, some of us 
hoped that the use of the laboratories would be solicited by the 
'*Little Sisters of the Poor" rather than some of the larger oil com- 
panies on the theory thdt the public relations involved would be 
more desirable. But ihe fact is that like the laboratories themselves 
historically financed by the Federal Government, some of the 
larger corporations are the ones most likely to have the problems 
to solve as well aa the resources to put into the laboratories, 

I don't see how you can easily draw the line between large busi- 
nesses and small businesses. As a matter of fact, if you wander 
through the Government agencies and ask for a definition of small 
business, you will get a variety of definitions. So I think it's going 
to be a hard line to draw in this regard. 

We made the decision in the Bureau of Standards that we are 
not going to limit availability to large or small, but rather on the 
basis of a normal contractual bid. We don't want somebody to tie 
up the laboratories indefinitely and prevent competition. So, in 
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connection with the cold neutron reactor, we are building several 
bays so a number of private sector groups can work at the same 
time. And we don't draw a line between universities who may want 
to do pure research and the businesses that may want to do a spe- 
cific kind of research for their particular need. We are going to do 
it on a full cost recovery basis so that there is no problem with 
anybody being given a subsidy by the use of the laboratory because 
It 8 paid for everything they want to use. Companies will be able to 
hire, in effect, the personnel who run the equipment at the Federal 
laboratory to do the work for them. That is. Federal employees will 
contribute their normal pay, and the personnel in the laboratory 
who is doing the work will leave the notes and his knowledge of 
the activity with the company and not necessarily transfer it to the 
laboratory itself, although that can be negotiated between laborato- 
ries depending on the kind of work they do. 

The objective of the proprietary use of the Bureau of Standards 
laboratory is that the private sector institution, whether it is a el- 
eemosynary institution or private institution, large or small, would 
be able to use the laboratory for its own proprietary research and 
ultimate development of an invention or patent to further advance 
the technical knowledge it already has. 

The reason for that is the NBS laboratory is so unique. We think 
it i.s literally wrong at a time in which we have such intense com- 
petition between American interests and other national interests in 
the economic field, the trade field among others, to deny the use of 
that very sophisticated laboratory to our American comjietitors. 

Representative Lungren. You mentioned earlier about regional 
laboratories and their cooperation with universities or businesses 
in their area. Are we in government generally going about it in 
•' such a way as to ensure that follis outside the regional area get a 
crack at it and an opportunity to know what's going on and have 
an opportunity to participate? Obviously there are finite resources 
and finite opportunities for participation as in many things that 
the Government gets involved in. There are those who are luCky 
enough to be selected and those who are not. Is there sufficient 
knowledge out there within the business community to know of 
these opportunities, at least to your satisfaction? 

Mr. Brown. NTS has that responsibility for the Federal Govern- 
ment and it is a Commerce Department activity, one of the many 
different organizations that are housed in the Commerce Depart- 
ment. They do it through a series of different things such as publi- 
cations which help businesses locate what they need in the way of 
laboratories or in the way of facilities that are available in which 
they might be able to participate— both university and Federal fa- 
cilities. 

We need more work done in this area clearly, and one of the dif- 
ficult things that the Federal Government has to do and doesn't 
always do very well is to relay information from the government to 
the private sector. 

1 am amused by an unrelated example of how effectively U.S.A. 
Today takes Census statistics and makes them interesting and 
colorful, and we don't do that. The Federal Government document 
that has those basic statistics looks about as interesting as the av- 
erage telephone directo -y white pages, and the effort for us to be 
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able to categorize things and do things is a continual effort within 
the Department. I'm trying to spark that up a little bit as a person- 
al matter. , , . . xt- 

But, in addition, our need is id use the networks available m the 
private lector such as trade journals, trade publications, and the 
trade associations themselves. I am interested sometimes to find 
out that a trade association—where maybe a major firm in that 
trade association is using a government patent— is unaware of the 
process by which the transfer of information is made available. So 
there's a lot of work to be done in the area. , . . 

Representative Lungren. Is there anything we need to do m the 
Congress with respect to that or is that just gettir*: ♦^e process fur- 
ther down the line? ... . , . x 
Mr. Brown. I think hearings like this help, but the thing that 
the Congress could do is to look at further legislative enhancement 
of the legislation that's already been passed to be sure that the 
Federal laboratories themselves are now in the process. 

What you did for the universities has been very helpful in this 
regard in the Bayh-Dole bill and also in the Stevenson-Wydler Act. 
Now we need a little boost for the Federal laboratories to be en- 
couraged to do the same thing that the universities are doing and 
for their mother agencies, their host agencies, to give them the au- 
thority that they need to do that at the laboratory level. 

Representative Lungren. You mentioned that one of the keys, if 
not the key, to successful laboratory-private sector collaboration is 
in the structuring of the deals to provide incentives for both par- 
ties. , , ' , 
Do you have some general thoughts for us on how those deals 
should be structured so we could encourage this type of collabora- 
tion in technology transfer without undercutting or subverting the 
mission orientation of the labs themselves? 

Mr. Brown. The variety of deals depends literally on the labora- 
tory and private sector interests, but there are some basic rules, I 
guess, or basic approaches. 

First, the authority for the laboratory to enter into the arrange- 
ments is important. It ought to be given to them at their level 
rather than at the level of the agency headquarters as I indicated. 

Second, it needs to include some private sector arrangements or 
clear understandings about how the private sector will make reim- 
bursable use of the unique government facilities. 

Third, the licensing of lab inventions to private firms has to be 
covered as the agency would like to have that dene or limited— in 
the case of the Defense Department— on security issues. I^ab coop- 
eration with general partners of research and development limited 
. partnerships to develop laboratory inventions ought to be author- 
ized. Cooperation with State and local governments to develop 
high-technology programs certainly Could be related to the labora- 
tories, and could be an authority the labor^itory would be given. 
This would allow laboratory employees to aid businesses in devel- 
oping their inventions into commercial projects or products, and 
would assist those firms that are developing laboratory originated 
technology, or that are receiving incubator services from the uni- 
versity or a unit of government. This ought to be spelled out in the 
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authorities or in the agreement that is made with the private 
sector. 

There's a wide variety of pos6lbiliti3s that we could go on aW on 
with. But I would just say that the broadest authority possible for 
the local laboratory would be what they need to develop the unique 
kmd of relationships that they could have with the various private 
busmesses that they would be working with. 

Representative Lungren. I want to thank you for appearing and 
bemg sort of our kickoff witness in this series of hearings.^ As you 
know, we re trying to look into the question of entrepreneurship 
and innovation and not trying to be repetitious of anything other 
committees have done One of the areas we wanted to focus' on for 
one hearing is Government labs. I think that's something that a lot 
of us don t pay much attention to. Members of Congress have news- 
letters and send out a lot of information on a lot of different 
things, but I m not sure many of us have ever sent out information 
to our constituents about the possibility of information and coop- 
eration with Government labs. It's an area that I wasn't very 
aware of and we can raise the level of awareness of many of the 
members as well as people throughout the Government process. 
Maybe we will assist in that. It is a resource obviously that ought 
to be used in this whole area of innovation and one that has not 
been used to the extent possible, at least to this point. 

Mr. BuowN. As a personal matter, I think we are living in a very 
exciting time. A lot of people are put off a little hit by what's going 
on, the heavy competition going on in the world and the technolog- 
ical development between our country and countries that lack the 
resources unlike our situation. The Japanese qualify perhaps in 
that regard, but also developing nations that have been considered 
to be pretty slow in development historically, like the Koreans and 
Taiwanese are now getting into technology development very rap- 
idly. And for us to keep the leadership that we need, we need to 
use all the resources we have available to us, and we have some 
very fine resources in the Federal laboratories. 

One of the problems is that historically the Federal labs have not 
been motivated or excited by the kind of competition that we now 
face m the world. That transference of excitement is done almost 
on a man-to-man or person-to-person basis. We think we get a lot of 
that done by the example of NBS, and w6 are going to work at it I 
think we have got some of the folks at NBS excited about it, and 
we think we can excite some other people in some of the other Fed- 
eral laboratories. We appreciate your help and interest in it. 
Representative Lungren. Thank you very much for appearing 
Next we will have a panel of experts and ask them to come to 
the table; Mr. George Dacey, president, Sandia National Laborato- 
E^'v^*'^ Malecki, associate professor. University of Flor- 
ida; Mr Charles Miller, Lawrence Livermore National Laboratory; 
and Col. Paul J. Theuer, commander, U.S. Army Construction En- 
gineering Research Laboratory. 

We'll just Ptart from my left to right. Would each of you ma'.e a 
presentation of somewhere around 10 minutes and theh we can go 
to questions and answers of the entire panel, and I certainly hope 
you don t all agree. I'd like to get some disagreement here and 
have you respond to one anothei-'s points of view. I have found it 
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much more effective in hearings to have those who disagree to be 
on the same panel at the same time as opposed to me trying to re- - 
member what question I should have asked based on a comment 
that was made by one of you an hour or 2 hours before. So if we 
could start with Colonel Theuer and make a presentation of about 
10 minutes and then we will go down the line and then go to ques- ^ 
tions and answers. 

STATEMENT OF COL. PAUL J. THEUER, COMMANDER AND DIREC- 
TOR, U.S. ARMY CONSTRUCTION ENGINEERING RESEARCH LAB- 
ORATORY ICERL], CHAMPAIGN, IL, ACCOMPANIED BY LOUIS R 
S(^FFER, TECHNICAL DIRECTOR 

Colonel Theuer. First of all, Td like to introduce my technical 
director, Mr. Louis R. Shaffer, who's largely responsible for a lot of 
success our laboratory has had. 

Good morning. I am Paul Theuer, commander and director of the 
U.S. Army Construction Engineering Research Laboratory located 
in Champaign, IL. We are an element of the Army Corps A Engl- 
neers. I am pleased to be able to describe the role of a Federal labo- 
ratory in regional economic development through technology trans- 
fer and I would welcome any questions you may have. 

USA-CERL is one of four research laboratories in the Army 
Corps of Engineers. My mission at USA-CERL is to find the best 
ways to plan, design, build, operate, maintain and i*epair buildings 
for Army installations worldwide. To accomplish this task, USA- 
CERL must be an industry leader, advancing the state of the art in 
engineering architecture, and all building construction related pro- 
fessions, including management, economic and environmental sci- 
ences. My mission, by its very nature, lends itself readily to tech- 
nology transfer and innovation within both the military system 
and the private sector. 1 plan to highlight several examples this 
morning that show how our research contributes not only to our 
military mission but also, through technology transfer under the 
authority of the Stevenson-Wydler Act of 1980, to the enhancement 
of the civilian sector technology base and to the creation of jobs in 
the economy. 

The concept of technology transfer means different things to the 
public and private sectors. Within the military system, technology 
transfer means taking that extra step in the R&D .process to assure 
that the R&D product gets into th^p hands of the military user. 
USA-CERL products include items of hardware, computer software 
and technical information and data. Each of these are transferred 
to the military user through commercialization or through building 
specifications controlled by the Army. Compute;* software technolo- 
gy or computer products are transferred through computer soft- 
ware centers. Both Government and private sector users alike have 
equal access to these centers. 

Information or technical literature developed by the Defense De- 
partment and other Federal laboratories is made available through 
established information systems such as the defense technical in- 
formation syi^Lem and the national technical information system. 

I believe that USA-CERL has been particularly successful in 
making Government developed technology available for public use. 
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For example, on May 25 of this year we issued the Army's first two 
hcenses for patents held by the Corps of Engineers One licence 

CPR ° n? «'"^'f '=?*i'ri^^,^.n^^ii^"«'^ monitof develop^" at USa! 
CERL at a cost of $500,000. This device describes the quality of a 
weld as the weld is being placed. When tested in prototype foL on 
the assembly line for the Ml Abrams tank in Lima, Ohirthe weld 
LvJi^jJ^f" demonstrated quality control savings of $4,500 rer 

..n^Lor ^ P^'^j^^^^ f^'' fiscal year 1985 pro- 

curement, some 600 in number, are estimated at $2.7 million. Com- 
parab e savings are possiWie for other military vehicles and systems 
as well as on pipelines and pressurevessels in the private sector 

iVrflSlina^i; u '^^'l^ submitted to a professional jour^ 
nal describing the weld quality monitor, we were contacted by Na- 
tional Standard Corp. of >Jiles, MI, which expressed intere< iVi tl^. 
devdopment of the device. Our discussion with National S'Viida -u 
resu ted in the issuance of a license which provides for a 6 iSS 
royalty to the Un ted States While National Standard is ^sUlUn 
the development stage of production, the license of the device will 
result .„ 50 additional jobs by National Standard and shS resu 
iU significant sales revenues which would not have been possible 
«Td"NLSal%'tl5^^ arrangement between the Government 

The second patent licensed by the Corps of Engineers on May 25 
fT^?^® <^ranode; a small uigh technology device that pi^vents ca- 
thodic corrosion on buried pipelines, storage tanks, and waterfront 

affiST^A^^T.^^ icensed after publication in the FeE 
al Kegister to APS Materials, Inc., in Dayton, OH, with whom we 
had been working on other anodes. The licens; wil also generate I 
6 percent royalty for the United States and will not onl5 increase 
APS work force from 30 employees to 142 in 1 year but also in- 

TZt^l^A^LV^:^'''^ ^""^^ ~^ ^"^ 

fn!in«^''' ^^'^^"o^oKy transfer not only results in reduced manufac 
tunng and operating costs by users of these licensed devices but 

Tr^asurv''"*^^ '^"^^^^ ^^^^^ royalties for the U.S. 

voail^^^ ^ ^u' ir°^" Congressional Record of J.une 7, page 
E2694, comments by Congressman Dan Crane, our Conj^-es«man It 
exemplifies the relat onsRip we have with the legislative branch- 
the elected branch, at the governor level. Senator Percy's level, and 
also Congressman Dan Crane's level. 
I quote: 

Both the Army and the people of the Unittid States will benefit from these invRn 
tiona Thm. benefita will come in the reduced cost of this na iS's cZtrr^^^^^ 

[Srhl;i?rg^lo;?ii?S'"'^ "^^^ "S;^^^^^^^^^ 

These licensing agreement 3 are a good example of how tlie DeDarlment of th,. 
Army can work hand-in-hand with private industry for thi SSient of \t 
N t.on, Py manufacturing Army^everoped technology, privati iStS 2n make 
hose techuologios available to both the Army a/rl iXtty allE, in doi?« 90 induB 
try can create new jobs and help stabilize local economies. Continued^JUrt of 
«^°'-.t«-«"ch as tlTose going on at the Construction KneefK- 
seurch Laboratory-is truly an investment In America through defence 

In the computer software area, USA-CERL does considerable 
work in the development of systems to expedite time-consuming 
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processes such as are required for the preparation of environmen- 
tal impact assessments and statements; energy efficiency assess- 
ments; and facility management systems. One such system, called 
"Blast", enables the building designer to assess building design 
energy efficiency early in the design process. The system allows a 
designer to obtain extremely accurate data on baildmg energy con- 
sumption by inputing the thermal values of building materials, the 
heat values of energy and light sources and the geometric structur- 
al orientation of the particular design under review. "Blast" is a 
system which can be used in virtually any building design under- 
taken by the Departijient of Defense or, for that matter, any build- 
er in the private sector. This system has been judged by the Na- 
tional Bureau of Standards to be the "standard" for building 
energy analysis and is currently being used in 47 computer centers 
in the United States. These include such noted software firms as 
McDonnell Douglas; Control Data Cbrp.; and Boeing Computer 
Services. "Blast is also widely used elsewhere in North America, 
Europe, and Africa. „ , , 

The Stevensoh-Wydler Act of 1980 authorizes and directs Federal 
agencies to make available federally funded technology develop- 
ments to State and local governments, and to the private sector. 
One way we have done this at USA-CERL is through close ties 
with the university community, the Federal laboratory consortium, 
professional societies, and the private sector. For example, 36 per- 
cent of our $30 million program in fiscal year 1984 for research 
will be conducted by university personnel. This relationship not 
only helps us to do our job, but more importantly, provides us a 
valuable two-way source of technology, and a natural outreach in 
technology transfer. We have arrangements with no fewer than 
nine major universities across the United States and we are negoti- 
ating with others. The resources of our university connection is a 
natural outlet for technical information and data of our products. 
Among the professional societies, we have ties with m£yor technical 
committees operating in and outside the United States. The ex- 
change of information and visitors enables us to integrate U.S. and 
non-U.S. technologies to obtain the best of both worlds toward 
meeting Army requirements for forces stationed in the United 
States and throughout the world. 

The bottom line in technology transfer, however, is getting full 
utilization of what the Government has developed in tne labs. At 
USA-CERL, we are proud of our record of sharing federally funded 
technology within the spirit of the Stevenson-Wydler Act. As a con- 
sequence, the Nation as a whole has benefitted. We should bear in 
mind, however, that while Stevenson-Wydler provides authority, 
there also must be an incentive for the Government to transfer the 
technology to the private sector and for the private sector to accept 
the tran.sfer. In my view, the best way to do this is to provide in- 
dustry and the private tor with a vested interest in this technol- 
ogy and allow commei :inii/ation through the marketplace. This ul- 
timately benefits the Arh y as well as the economy in general. 
After all, unless industi^ manufactures the item, be it a licensable 

Eatent or nonpatentable tech.nology development, the Army and 
lefense Department cannot buy it. Furthermore, once the decision 
to manufacture a product is made, there are secondary effects such 
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nL'iS^"; '-^'"^^^'O" the development of domestic markets which 
' ?n?twnr! ^Jr""} development. The transfer of computer 

software technology requires simifar incentives. In technical Infor- 
mation and data, It is a bit more difficult, but notimpoSible to 
yXtinS.'''' '^''"'^ development of TpHvT'Scti? 

no2??« technology has been developed there is a continuing 
need to provide service after the sale. At USA-CERL we have had 
success with the establishment of industry run strategic supS 
centers for several of the larger software systems we Rave E- 
oped which provide access to Both Government and private sectors 
and also^provide employment opportunities for local Sonomies 

I should point out that a Government laboratory, such as USA- 
CERL cannot do the task of transferring technologj alone if region- 
al economic development is to be achieved. We need tbwork whh 
f ,vfnP*%*f' '^^'^ themselves have begun to develop such orgaS- 
tions, often around the university base, te find aVailable tfcK- 
ogies in Government laboratories that are transportable to their ri 

TeTkl%^:jy{ir'^' ^"^^l regicnareconomL de^^^^^^^^^ 
ment. The State of Ilhnois has at least one such activitv in rnmnnt 
er software established through a coop2?at?ve effort^^^ the part of 
the governor's office and the State's ufdversity systen^ The S of 
Oklahoma also has a similar effort devoted toward hardware wlfich 
employs a Dernianent staff that seeks out new technoloSes wh ch 

SAre^as'Els.'''""''^ ''^'"""^ "'""""^'^ development & maj 

Oh^^'ilp^^JToTf''^^^"* r ^^""f interaction with the State of 
Ohio, the State of Kentucky, and the State of North Carolina. 

The ultimate objective of USA-CERL is to make technology 
available to Army. Once this is done, there is an inhSspS 

Int wL?IZpn?S?*? ^^'i? ^^i;" ^'^"^^^^ economic deveC 
ment. ^yhlle attempts have been made to find a "universal modeP 

there simply IS no single model. It tekes a concerned effort on a 

case-by-case basis, working with some understanding of the ec<^ 

The relationship between the Government laboratory and indus- 
try-licensee has to be recognized as being fundamentally difJeren^ 
from the classic-industry relationship. &ther when we transfer 
. technology we have a "joint venture' ^rrange^eTsimply stSteS 

he item'"nni7r'7''; k^' ^« cannSt prS 

the Item, and if he fails, the royalty potential is diminished This is 
an example of the Goverhment'^s vested interest. ^ 
And finally, we must all recognize, as we at USA-CERL have 

iTcZl^r'^'^f^' fiir^\^«* ingredient required ?o make 

technology transfer work, be the beneficiary the Army, private in! 
dustry. or an effort to promote and support reg-loTal ^n Jmic de 
velopmen , is personal dedication of lafctory>rLn^^^^ 
'''ThZrln ? r^'*^" de^di?atioi? is essentia . 

any questions ^ ^ ^'^^"^'^^ *° 

Representative Lunoken. Thank you very much 
Mr. Dac(»y. 
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STATKMKNT OK GKOKtiE DACEY, PRESIDENT, SANDIA NATIONAL 

LABORATORIES 

Mr. Dacey. Thank you, Congressman. 

I am pleased to be able to talk to the committee this morning 
since I think this is an enormously important topic. I want to put 
my remarks in context in that I believe Sandia National Laborato- 
ries is somewhat different than many of the other institutions you 
will be hearing from. ,« . f 

In the first place, we have a very definite mission. We design the 
nonnuclear parts of all nuclear weapons in the Nation's stockpile, 
and we are responsible for these parts from the earliest ideas 
through weapon retirement, including quality assurance. There- 
fore, we actually do design a product which has to be manufactured 
by several factories and for which we have the design responsibil- 
ity- . . . 

We are also different in that we are primarily an engineering 

laboratory. We have a technical 'staff of 2,500 people, about half 
Ph.D. and half M.S., but mostly in engineering rather than in pure 
science, which most of the other laboratories tend to emphasize. 

Another difference is that we are operated by the AT&T Co. 
under contract on the model of Bell Laboratories, so that we have 
an industrial pattern rather than an academic pattern such as 
exists in many other national laboratories operated by universities. 

For all of those reasons, I believe the number of our technology 
transfers is substantially greater than most of the other laborato- 
ries because many of our things are closer to the marketplace 
when we finish with them. •' , 

The Stevenson-Wydler Act did not really change our technobgy . 
transfer very much because it asked for a listing of technologies 
and required tha^ 've spend at least half a percent of our budget on 
technology transitsi', which we were far exceeding already. So it 
really didn't make much difference to us. 

Since we have been counting for Stevenson-Wydler, we have 
transferred 226 technologies to over 800 companies. To give you 
some examples of these technologies, one of the oldest is the clean 
room which we use to make very highly reliable parts for nuclear 
weapons, but which is now the basis for the semiconductor clean 
room industry used in making silicon chips. We invented the hot 
solder leveler for making printed circuit boards. That soldering 
process is now used in most printed circuit board production. In 
just the last few years, a large number o/ other items have become 
public property. A new kind of drill but for the oil and gas industry 
with diamond cutters located on the bit by computer analysis, 
down-hole Instrumentation for oil wells; a steam generator to facili- 
tate down-hole production of oil; hardened semiconductor electron- 
icB -we are the national laboratory that makes radiation-hard sili- 
con chips for weapons as well as for other uses; insulating glass 
that lengthens the life of pacemaker batteries; and many other 
similar kinds of things which are spinoffs from our weapon and 
energy programs. 
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. ! would like to spend a moment on one particular caae because I 
think It Illustrates some of the barriers to technology transfer One 
of our people invented a pump which could be implanted in the 
human body and was externally controlled to deliver insulin to the 
area near the pancreas. Clinical studies were done at the Universi- 
ty of New Mexico jointly with us under a National Institutes of 
Health grant, and it was discovered that insulin delivered in this 
way IS a much better way to provide insulin to diabetics because it 
mimics the body s method of providing insulin and can be comput- 
er-controlled from the outside. It avoids side effects such as de- 
tached retinas and so forth. 

When it became time to transfer that technology to the private 
sector for manufacture, we held a symposium. We had open bid- 
ding for the right to manufacture this device. The winning compa- 
ny was Shiley, a Pfizer subsidiary. The contract was entered into 
with the University of New Mexico and DOE, since v/e are a gov- 
ernment laboratory and it was a joint activity. It took over 1 year 
to iron out the legal problems of liability, for example; if someone 
du'H. who pays the bill? The legal questions raised by these joint 
arnmgementa, even in this instance, with a university involved 
are yerv difficult when you get down to an actual case. 

I d like to mention one or two other points which I think are im- 
portant. Sandia does, of course, manage certain programs from in- 
du.stry for the Department of Energy. An example of that is securi- 
ty ft .ices around embassies or nuclear installations. The product of 
course, comes from industry. The management comes from us. As a 
result, we must have no proprietary interest because then people 
would not trust us. nor would we be able to choose indiscriminately 
between suppliers. 

Its therefore a little difficult, I think, to be carrying on at the 
same laboratory and at the same time several kinds of relation- 
ships with industry, some of which are contractual, where you 
niust remain absolutely free of conflict; and others which could be 
joint. So there are some natural problems when a large laboratory 
at least one like ours, gets into a variety of arrangements with in- 
dustry. 

One of the things I think is worth mentioning is that there "re a 
number of myths floating around about what the technology in na- 
tional laboratories really consists of. There are a few cases, and I 
have mentioned them, where technology is ready for production 
and where a patent may be involved. But most of the technology in 
our laboratories is not a finished product ready to go ao industry 
It IS a piece of something; it consists of know-how about a particu- 
lar nroeess, It a a system which might provide a part of a product 
in tlie industrial world. Therefore, Ithink, to put too much empha- ■ 
SIS on patents per se is to miss the bulk of the technology which is 
really there ready to be exploited. In my opinion, that technology is 
best exploited by a sort of grassroots approach in which the scien- 
tist or engmeer who has knowledge missing in industry is able on a 
one-on-one basis to consult with or transfer the technology to 
people that need it. ^"^ 

The need, as has . -^en mentioned several times, is a driving 
force. There must be a eceptor on the industrial side. There must 
be someone there who can understand what's being said to them by 
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the scientist in the laboratories. They must have a desire and a 
need to exploit the technology or thev will not want to receive it. • 

Let me give you another example from Sandia which I think il- 
lustrates this point. At our Livermore Laboratory we operate a na- 
tional facility called the National Combustion Research Facility. In 
that laboratory, lasers are used to diagnose the temperatures and * 
chemical reactions that go on at the intersection point of two laser 
beams. That has permitted us for the first time to measure, on a 
noninterferring basis, what actually goes on inside an ooerating 
automobile engine. What are the combustion products? What are 
the temperatures inside, the engine as it operates, as a function of 
both time in the cycle and space within the cylinder? 

The results that came out of that were very interesting and ex- 
citing, and tended to change the views that people had about the 
way in which combustion products are formed. It was my observa- 
tion that the Japanese automobile industry took immediate inter- 
est in this process, came to Livermore, and tried to understand 
what we were doing. American industrial firms are now very inter- 
ested, but for a while they were reluctant because they feared one 
another more than they wanted the technology. 

Now I think that means that the Nation needs to do something 
about the way in which technology transfer is to be made. Are we 
to make it indiscriminately available to anyone who asks, or should 
we preferentially transfer the technology to companies within the 
American sector? Because in many areas we are finding that some 
foreign competitors are more anxious, or at least as anxious, to 
obtain ouv technology as our own industry is. 

Another point that may be missed is that there's a good deal of 
emphasis these days on helping State and local governments. Local 
governments are not interested in technolo^ in general. They 
have no way of exploiting it. What they are interested in is staff 
time. They want someone to help them with a problem and in 
many cases we are willing to do that. 

I am also of the opinion that focusing only on regional startups is 
a mistake. Our present national laboratories, like Sandia in a small 
State like Ntw Mexico, will automatically have a large regional in- 
fluence. We are the largest laboratory in the national laboratory 
system, and are one of the largest employers in the State of New 
Mexico, so of course, we're going to have a regional influence and 
we do have. However, when you talk about transferring technology, 
it's our experience that most times the technology is best trans- ^ 
ferred to an existing company with an existing need. A new, small 
startup company is a great thing and if you can make it work, fine: 
but as I said, most of our technology has been transferred to 800 
existing companies. They are not exclusively small businesses and . 
they are all over the United States. 

I would like to say one or two things about what I consider to be 
barriers to innovation and technology transfer. I think that one of 
the principal barriers to new companies is the lack of supportive 
climate for the entrepreneur. A good deal of attention is being 
given to incubation centers, which are buildings where you have 
cheap rent, construction and shop support, computers, secretaries, 
and so forth, and that's very important. It's equally imptrtant, 
however, that the center be associated with a source of technology, 
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and I think therefore that the most successful incubation centers 
are those associated either with universities or with a laboratory. 
What the Federal Government can do to sponsor these centers I 
don t know, but where they have come into existence, I think they 
really do have an important effect. 

Finally, I'd like to mention what at least to us represents a kind 
of legal or conflict-of-interest barrier. As you know, the Economy 
Act prevents a national laboratory from comi)eting with private in- 
dustry, and I think that's right- and proper. We cannot make a 
product mstead of going to industry under contract if that product 
IS readily available. Now is it competition if you form a joint ven- 
ture? Is It competition if part of the revenues of the product come 
back to the national laboratory? Is there a conflict with the Econo- 
my Act? 

I think these questions of conflict of interest need to be resolved. 
I think that the rights of the national laboratories to behave much 
like mdustriai laboratories need to be unambiguously stated in 
PUDjic law if we are not to inhibit people from taking risks. 

Thank you again for the opportunity to talk to you. 

Representative Lungren. Thank you very much. 

Mr. Miller. 

STATEMENT OF CHARLES F. MILLER, UNIVERSITY OF 
CALIFORNIA, LAWRENCE LIVERMORE NATIONAL LABORATORY 
Mr. Miller. Thank you, Ck)ngre88man Lungren. I'm very happy 
and pleased to be in Washington to talk about what has become 
one of my favorite topics. For over the past 12-plu8 years, I have 
been mvolved directly and indirectly with the technology transfer 

Erograms at the Lawrence Livermore National Laboratory and 
aye spent almost 10 years in various positions with the Federal 
laboratory consortium. I had the pleasure of putting in a 2-year 
tour of duty at the National Science Foundation as program man- 
/ ager for the Federal laboratory program. 

I want to base my views on technology transfer broadly over 
these years of experience. I confess that some of my remarks may 
also be colored by the fact that I am a proprietor of a small busi- 
ness which is presently marginally successful, a small business 
somewhat involved in technology transfer. 

I thought it might be useful, as Mr. Brown did, to take an over- 
view of the Federal laboratories in general and to look at some of 
the changes over the last 10 years, as seen from the trenches. I'm a 
little bit disappointed that so far I haven't found too much to dis- 
agree with with my colleagues, though I'm sure that if we start de- 
bating details we will find some areas of disagreement. 

I thought it would be easy to readily pluck out some fine exam- 
ples of what s been going on in the Federal Laboratory Consortium, 
but I found It very difficult to do. So many things have been going 
on. I have selected a few things to draw upon and say that these 
are good learning experiences. 

Last week I found out that there are two other things that have 
been recently created. I received notification last week from the 
U.S. Conference of Mayors who are sponsoring a workshop-seminar 
in Washington in September entitled "Unlocking the Future-Fed- 
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eral Laboratories: The Key to Successful Economic Development, 
where they are attempting to link mayors and others "» city and 
local government, along with the Federal laboratories and the uni- 
versities, to address issues such as economic development. 

Last i^riday my friend at the National Bureau of Standards, Jim 
Wycoff, called to tell me about an affair that he had attended last 
week and about a program of which I was unaware. The NASA in- 
dustrial application center in Pennsylvania had been contacted to 
look at issues involving economic development in northeastern 
Pennsylvania. They spent a year assessing the strengths and weak- 
nesses in the multicounty area of northeastern Pennsylvania and 
last week held their first workshop. There were eight laboratories 
involved and something of the order of 100 representatives of in- 
dustry trying to link technology sources with these local business 
and industrial communities, sponsored by a local economic develop- 
ment commission. He reported it to be a successful aftair and it 
evidently is the first of several. . , *u- i 

I mention this because there are a lot of things going on, I think 
it's good that there's a lot of things going on because even those ot 
us who have made most of the mistakes feel we still have addition- 
al things to learn about how this whole process evolves. 

I will list brietty some of the things that I think we have learned 
over the last 10 years— we being a sort of collective group within 
the Federal Laboratory Consortium. .... 

One of the things we have learned is that we are living in a very 
nonheterogeneous world. It's so easy for us in the laboratories to 
speak of industry. Industry is very, very diverse, very, very com- 
plex We have big business and we have small business. We have 
manufacturing industries ^nd we have service industries and all 
sorts of mixtures. , ^ . . ^ i 

The other side of the coin, it's very easy for industry whoever 
they are to say "Government laboratories with a sweep ot the 
hands. It's also a very, very heterogeneous group. Big aboratories, 
little laboratories, defense laboratories, agricultural laboratories, 
laboratories such as Sandia where they have a fine collection of en- 

^'w^also find that this whole process to move a technology or 
know-how from the laboratory to another party requires a heck ot 
a lot of work both on the part of the technoloKy provider and the 
technology receptor. It takes a lot of effort and it takes resources. 
To get this effort and these resources adequately allocated and 
spent, we need dedicated, committed people. Where do you get 
these dedicated, committed people? Well, where it seems to be 
working best is where both parties' mutual self-interests are being 

"^If we have a new process such as that developed in the laborato- 
ry to machine precision optics, and we in the weapons business and 
others need precision machined optics, we would like to buy these 
from the outside world. But if industry doesn t have the capability 
to produce these for us, it's certainly in the interest of the laborato- 
ries to help industry adopt this technology so that they can 
produce those parts we need in our programs. Certainly it s in in- 
dustry's benefit to pick up this technology so they can sell not only 
to the laboratories but they can perhaps find other uses tor thia 
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technology. This occurred a few years back. It was a win-win game, 
a very successful transfer of technology. 

There was formal funding allocated in the Department of the Air 
Force to do this, individual firms budgeted money and a trade asso- 
ciation committed a good deal of money and effort in order to 
transter precision machining technology. In the end, everybody 
won. This was an example of a case where you are almost assured 
there will be a successful transfer because of minimal risks and the 
probability that everybody is going to win. 

Mr. Brown mentioned that laboratories and universities have 
somewhat of a mismatch in terms of language and culture. It's 
definitely true in terms of laboratories working with industry 
7u5^x^f^< separate cultures and what do we do to get around 
that? We ve got to work hard, and we've got to learn to talk to 
each other. I m pleased to hear that you're holding hearings in mv 
. of woods in Silicon Valley and will be speaking with in- 
dustry folks. It would be nice if perhaps on this panel there were 
industry people. We need to be conversing at this level 

Another thought is that the proper role for the Government labo- 
ratory in economic development should be a support role. We are a 
technical resource, but we are not the only available technical re- 
source. We do have certain resources available that can be drawn 
upon by others. The others include economic development commis- 
sions, and States working through universities to help establish in- 
cubator facilities, or to help establish industrial parks. Very rarely 
role ^ laboratory that would properly be in the lead 

In my prepared statement I talk about one of the New Mexico 
laboratories, our sister laboratory in Los Alamos, which has indeed 
taken the lead in cooperation with the State and other laboratories 
in the btate to develop an economic base in northern New Mexico. 
They are motivated by self-interest. They now have to go to south- 
ern California to get fabricated parts and why not have this in 
banta re.' 

' .'^i^ ^® .^.'^^ ^ situation in many other places such 
as New Mexico with a fine laboratory, an excellent university 
system, suppoitive State governm'?nt and industry willing to move 
firms to the State because it's a desirable place to live and work. 

1 think, rather, we will see sporadic things such as we find in 
Pennsylvania where the Government laboratories will serve as a 
resource or we will see, rather than a regional economic, we will 
see an industrial crosscutting type development such as in preci- 
sion engineering where we dealt with companies across the country 
who were in a narrow industrial base. 

I also agree with the previous speakers that the laboratory is not 
a little warehouse where one can run in and grab this technology 
and take it down to the supermarket for sale. 

From personal experience, a good deal of the work that is com- 
pleted in the laboratories Is not ready for the marketplace. Often- 
times, it requires a considerable amount of engineering in order to 
make It producable and put out a reliable product that can be ade- 
auately serviced in the aftermarket by the manufacturing dealer. 
A good deal of work must be done beyond releasing the reoort 
drawings. » i, 
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It was rather* interesting when I was preparing to come back 
here, I reviewed a lot of my old notes and some of my past bwks 
and I went through hearings which were held by the House bub- 
committee on Science and Technology in 1979 or several days look- 
ine at Federal laboratories and the technology transfer, and I was 
very pleased to have it brought home to me how much has mm 
done in 5 years. . i 

Now to those of us who don't have to be elected to their job every 
2 years, 5 years is not a very long time, Omgressman. I was quite 
surprised to see how much had been done, looking at the recom- 
mendations of the various witnesses and how much it was folded 
into Stevenson- Wydler law in section 11 particularly. 

So looking at where we were 5 years ago and where we are 
today, I tried to address your questions as to has Stevenson-Wydler 
helped? Yes, overall, it's helped. In some laboratories who were 
active in technology transfer before Stevenson-Wydler, it ^llowed 
them to come out of the closet a bit and provided them a little 
more work because of reporting requirements. Other laboratories 
who had been inactive in technology transfer are active now in 
technology transfer. , r . .i. . i *• ii 

Overall, on a national scale, the fact that we have section 11 of 
Stevenson-Wydler means that we do have more activity }n the Fed- 
eral laboratories in technology transfer. / 

Some of the laboratories are still having some troubles with bte- 
venson-Wydler. Often there are complaints on the part of the lab- 
oratories that there's not enough money available. We cannot do 
our job because we cannot get budgeted funds. 1 his is especially 
true with smaller laboratories, those laboratories which are funded 
on what's called an industrial basis. It's not much of a priblem m 
the large mulBprogram laboratories because they can generate in- 
ternal overhead funds. , w u i- •* 

There are those that advocate that we should have line item 
funding for technology transfer. My personal feeling is that I don t 
like line item funding for technology transfer because that s one of 
the First things that could be cut out of a budget when you get into 
markup appropriations in order to save money. Section 11 does re- 
quire each agency to set aside one-half of 1 percent of their re- 
search budget to support technology transfer from laboratories. 
That should be sufficient. If it's not sufficient, if some of the labora- 
tories aren't getting sufficient funding to do their job, then perhaps 
something is wrong with the application of the law. 

The law also requires larger laboratories to devote at least one 
full-time person to these activities. There are reports that this isn t 
being done, It appears that there are some administrative difficul- 
ties in getting this provision properly applied. 

We've also heard comments about 16ck of incentives and the 
presence of disincentives on the part of the laboratories to encour- 
age technology transfer not only for the people involved directly in 
technology transfer but for the bench scientists and engineers. 
There are proposals to pay awards and a share of royalties to the 
individual laboratory inventors, but there are many nonmonetary 
rewards and nonmonetary incentives that laboratory management 
could offer. You get a lot of mileage out of an award in your per- 
sonnel file. 
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■ '\ J^^/V '"""'^ dirCjlculties in implementing agency's wishes 
in tne held. Its one thin)^ for the headquarter people to say "we 
have novv a new broom and we're sweeping clean" and "we are 
going to do things differently," and "we're going to go on joint ven- 
tures with industry/' But by the time agreemlnts^arrnegotiS 
and submitted for bureaucratic review and approval, one hits a 
brick wall. There are no incentives for a man in the field to be ad- 
ministratively mnovative, to do something that isn't preciselv 
spelled out in his orders. There are a lot of disincentives, sanctions 
and punishments, if he does new things and screws up; nothing if 
he does new things and it goes well. We find that things tend to eet 
bucked upstairs to a higher and higher level because of new things 

Again, the law provides authority for this but there's agency 
management difficulty. We trust this will be worked out with time 
as we learn more about how to do these things. 

Finally, I have been asked to make a statement about application 
assessment^ The application assessments are spelled out in the 
htevenson-NVydler Act such that each office of research and tech 
nology applications should prepare technology assessments on 
those technologies that are felt most suitable for transfer and com- 
mercialization. 

On the one hand I hear from industry that they don't want the 
Feds trying to decide what's good for them-"let me come into 
your shop and I know what will fulfill my needs." On the other 
hand, 1 hear from the people in the laboratories that, first of all 
they are uncomfortable about trying to say that this is a good thing 
to go outside. They also are fearful of saying, "Gosh, when my per- 
formance appraiser is in here they just might count up all the ap- 
plication assessments 1 have prepared, so I'd better dump out a 
whole bunch of them. ^ 

The section 11 does have fiexibility and I believe these flexibili- 
ties will allow each laboratory to determine the best application as- 
sessment, whether they put them out or not, and I believe the au- 
thority is there to do that. 

Thank you very much. 

[The prepared statement of Mr. Miller follows. ) 
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PrkPARRD StATKMENT OF CHARLKS P. MlIXKR # 

Mr. Chairman and Members of the Committee: 

It Is an honor and a pleasure to appear before you today to express my 
views on the role of Government Laboratories In regional economic 
development. Thank you for the opportunity. My views are based principally 
upon my observations and experiences as a member of the Federal Laboratory 
Consortium for Technology Transfer (FLC) and as Program Manager for the 
Federal Laboratory Program at the Natlona'i Science Foundation for two years, 

FLC BACKGROUND 

The FLC was formed Just over 10 years ago, and its members now represent 
over 200 federal laboratories f.om 11 agencies. The overall objective of the 
FLC is to assist member laboratories and centers and parent agencies with 
technology transfer In response to members* needs and requests. Contrary to a 
fairly prevalent misconception, the FLC does not transfer technology £er se; 
rather, the Individual laboratories effect the transfer, an<J often, the bench 
scientist or engineer does the work, not the FLC member. The FLC acts to 
create and test mechanisms and methodologies for technology transfer, to 
broker requests for assistance or Information, to aggregate needs, and to 
represent the federal laboratory community to potential recipients of 
laboratory technology. 

Through the years, the FLC has sponsored a variety of activities In an 
effort to facilitate the process of technology transfer to the private and 
public sector. Many of these activities were designed as experiments or 
learning activities— attempts to detennlne what works and doesn't work, 
A first major lesson learned was that this "system** conslstir^r, of federal 
laboratories (as technology sources) and state and local governments, 
acddemia, the private sector, and others (as technology users) Is exceedingly 
diverse. 
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The federal agencies with RiO laboratories vary greatly In their 
•nlsilon.. and the laboratories vary too In mlsHons and also In manpower 
budget, and other reso.i.res. Also, as the Federal Laboratory Review Panel of 
t.h. White House Science Council reported. ". . . the degree of interaction 
with universities and industry varies among other laboratories visited. . .'• 
Sane labnratoriei. especially the large, multi-program National Laboratories, 
have long established fonnal Institutional or other programs In cooperation 
with universities and the private sector. Other laboratories find such 
1nteracttor.s foreign and worrlscMiie. Another fundamental finding is that many 
of the federal laboratories do not seem to be able to identify who "their" 
Industry Is, or should be. This seems to be true of laboratories with a 
predominantly basic science orientation and also of major basic research 
programs within the large, multi-prograin laboratories. 

In.lustry. tno. represents a very complex and multi-faceted target for 
f.Ml,.r„l technology transfer efforts. As with the laboratories, industrial 
finns v.ry in size and products (missions). At one extreme, the large. 
Fortune 500 rom,.,,Mie, may have substantial corporate Interest In keeping 
abreast of now. fod.r.illy-developed technologies, and It Is not unconmor for a 
lar.|o fin™ to Initiate a team visit to a laboratory for briefing on on-qoinq 
research. At. th,. other extreme, the small or newly-emerginq business Is 
typically not interested In applying part of Its limited resources to what Is 
perceived as the long, tedious, and expensive process of dealing with the 
government in any way. 

F LC ACTIVITIES 

With thi. h,„:k,|nmnd of the many FLC projects and demonstrations and with 
the ,l,-.in. of the lihoratorles' management to Increase relations with 
in.lustry. th,. FLC chartered „n Industry-Federal L^ihoratory Interaction Working 
(.nvip .11 its M.,v, lOM meeting. This interagency group U charged with 
d-r.„,,inu„, whif i,.t,nratr,ry transfer nrocnsses nr mechanisms work, or are 
••<l"-cf..d to work,, to achieve one or more of the following goals. 
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Transfer of information to industry. 
Transfer of inventions to industry* 
Industry/laboratory collaboration. 

• Use of laboratory facilities. 

\ 

\ 

\ 

The Work In^^ Group fs initial effort is to develop an evaluated database of what 
transfer mechanism^ or processes have been used or are contemplated, which 
ones have been effective, and what has been the cost. Industrial Inputs will 
be sought during the study phase. 

The product of the Working Group will be a handbook which will 
characterize successful processes or mechanisms and provide guidelines to 
laboratories which wisS to design and Implement new initiatives. The 
timetable for this effort calls for the data analyses to be complete in 
spring, 1985 and for publication of the handbook by tha end of summer, 1985. 
We anticipate that the data-gathering phase will provide some insights into 
barriers and other Issues which may hamper or Impede laboratory/industry 
interaction. To this end, we are very Interested in the results of these 
hearings and are open to suggestions as to the conduct of the Working Group's 
study, would also be very pleased to keep committee staff apprised of the 
findings of the study. 

At this point, I would like to describe a few past activities of the FLC 
which were attempt* ^. / form tighter links between the member laborHories and 
potential technology jsers. 

^ echnoloqy Action Center was established in Santa Clara, California, in 
1970 as a joint effort of ^the Santa Clara Chamber of Commerce, the FLC, and 
the Southwest Innovation Group. The Science Advisor to the City of Santa 
Clara was appointed as part-time director to the Technology Action Center 
(TAC) with offices in the Chamber of Commerce. The director served as a poini 
of contact for Silicon Valley industries and had direct access to the federal 
laboratories. The project operated for a few years with mixed results. 
Although some specific excellent transfers occurred, TAC was unable to mount 
the sort of marketing effort necessary to develop and maintain a sustained 
high level of user demand. 
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Technology and Business Opportunities ConfP^P •^rn^ were hnlcl In 
"hHadelphla (two conferences). Baltimore and Albu' -erque/ Those conferences 
».:th .r.so,:1,ncfl exhibitions were designed to present to local 5nd regional 
t)u-.)M,.ss dnd Industry community a wide range of technology transfer and 
ass 1.. I. ..nr.. programs to stimulate econ.mlc .lovelopmont. The confrrnncps werP 
.md<,-...u hy th.! state's congressional delegation and were co-sponsored by 
.igencl,-,; surh as, the Small Business Administration, Federal Regional 
Cfwirils, local and state governments, and regional economic development 
<ifM..i.'S. t^ch of the conferences was attended by dozens of laboratory 
n.-presf-ntdtlves and hundreds of business and Inuustry representatives. 
Pt^sittVB results wer,. reporteC from each conference, and It Is believed that 
the Albuquerque "Showcase for Technology" served as the kick-off for Now 
Mexico's^Prog-M for Economic Development. With the exception of the 
Alhuguerquo conference, post-conference 1, 'eractlons tended \o dwindle to a 
few nn-,|„lnq or sporadic activities. Continuing, planned, and formal 
»<.llow-.)ti efforts seem to be required In order to build upon and enlarge 
contacts made at .inferences of this sort. 

irA^Atry/Pprier^il Laboratories workshops have been held In cooperation 
with a nonprofit corporation, Technology Transfer Conferences. At meetings In 
St. Lonis Baltimore, and Los Anqeles, some 30 laboratory representatives 
mt^t with over 100 inJustry people for detailed, two-day, one-on-one sessions 
dei'iln.) with -ieli^cted, specific technologies suitable for transfer. B;\sed 
upon the to date of these workshops, Technoloq/fransfer Conferences 

intonds to continue the program. [^^" 

Ubontory Intfirartions with Tr ade AssoclatlorV^ seems to be a promising 
mcjchanisiii to transfer laboratory technologies wh^cfi are more generic In 
nature. In one d- lonstratlon program, the Mining and Reclamation Council of 
America (mv.) developed a list of research needs of Its members. When 
techno^onies were identified In th^ laboratories* which we'e relevant to those 
HMtHls. reports were submitted for review and distributed ' o MAf^C membership 
via inagwlnnn, newsletters, and sprcial mailings. This experience showed that 
this is an excel lervt nfetfiod of Informing targeted industries of selected 
dvallablp technologies, and this method seems to be most effective If the 
material is presented in a short, concise fonn that Is easily scanned 
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A Technical Volunteer Service (TVS) is now in place In many laboratories 
and 15 planned for many more. The TVS cgncept was developed at the Naval 
Underwater System Center in the 1970's and draws upon active and retired 
laboratory (^niploypes to provide needed technical assistance to their 
cofTinunities and others. With funding support from the Department of Army 
(DARCOM), th!^ nepartmont of Havy, and the Administration 'n Aqinq, the TVS 
program was documented and replicated in a large number of laboratories. The 
TVS programs aro reported to be very well received both within the user 
cortinunities and in the labora' /'ies. In recognition of these activities, two 
labor ^ories have received tl.^ /'resident's Volunteer Action Award Citation. 
The TVS programs soeni tr be the best mechanism to meet the needs of state and 
local government for technical assistance. In addition, schools and other 
public agencies and small businesses are becoming active users of the services 
of th<» ter.hnicrilly trained volunteer. 

A NEW INIT IATIVE 

For A mompnt, I would Mke to depart from FLC activities to report on a 
nrw ;ind unique program directed specifically towards regional economic 
dovplopnmrt. The Los Alamos National Laboratory has begun major initiatives 
to promote tnrhnology-based economic development In Northern New Mexico, In 
rpcognition of the central rcle of small-business Innovation in the nation's 
economy and the need and value of economic diversification and development In 
Its nei()hboring areas. The Laboratory has established as a goal to 
"participate in development of an environment of high-technology and industry 
and individuril entrnpreneurship In Northern New Mexico." To meet this goal, 
thi^ L<iboratory 

Was a prim.iry sponsor and organizer of a "Workshop In Small Business 
Incubators" In April, 1984 as a service to local communities and 
others fron across the'U.S. interested In developing a supportive 
i^nvlronmont for small business start-ups. One result of this 
workshop Is a conmiinity effort in Los Alamos to develop an Incubator 
facility and seed capital fund. 



id 



ERIC 



39 



. Encouraged members of the technical staff to engage In technical 
consulting or personal business. Over 200 staff members now provide 
a direct transfer of laboratory^devdoped know-how Into the private 
sector. 

. Has cooperated with several state-level efforts to create a technical 
entrepreneurship network which represents the state's efforts In 
technology-based economic development and university programs to 
assist technical entrepreneurs. 

Hosts a monthly Innovator's forum to expose the Laboratory staff to 
individuals experienced In technical entrepreneurship. 

Participates actively In the FLC, maMng its technology available 
nationwide through the FLC netwo>^k. 

. Coope>-ates with the Department of Energy, the University of 

California, and the individual Inventors to facilitate the commercial 
avall^hility of laboratory inventions. Resulting licenses or waivers 
of title have been sought almost exclusively by small businesses. 

. Has encouraged appropriate assistance to Small Business Innovation 
Research (SBIR) program applicants and grantees, and has participated 
In programs to proiv^} the SBlR program to potential applicants. 

The new program at Los Alamos National Laboratory is one example of 
several which are now being planned or Implemented at various laboratories. 
Many other examples exist of programs and projects specifically designed to 
not only transfer technologir: to the private sector but to include U,S. 
Industry as a partner in the federal R&D program. With these laboratory 
activities and the activitcs of the FLC, it is possible to draw some general 
conclusions as to the nature of successful technology transfer. 
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CONCLUSIONS 

The chances for success of a technology transfer project are greatly 
Increased wnen the self-interests of both parties are met. Both the 
laboratory program and the technology recipient must anticipate gains 
sufficient to offset the sometimes sub,!ltant1al Investments required. 

Successful transfers are also substantially dependent upon the talents 
and commitment on the part of the'technology recipient as well as the 
technology provider. It has ngiw become a cliche that "Institutions don*t 
transfer technology^ people do/' and one cannot overstress the Importance 
of person-to-person Interacjtlons. 

One of the most common barriers to technology transfer from a government 
laboratory to the private sector seems to be Ignorance: Laboratories 
lack knowledge of the needs and capabilities of Industry, and Industry 
can see little benefit In working with a government lab. This lack of 
knowledge can lead to distrust, advercarlal posturing, or, at best. 
Indifference. It Is Incumbent upon both parties to learn the culture of 
the other. 

Big business Is very different from small business. Llekwise, large 
government laboratories are different from small labs. Just as Industry 
varies from-'sector to sector, so do the Federal agencies differ from one 
another. In designing technology transfer programs, one must give full 
attention to these differences. 

With respect to regional economic development, government laboratories 
can best be utilized as technical resources. In general, others should 
take the lead in catalyzing economic development programs. Exceptions to 
this could occur when there are Identified direct, specific benefits to 
the laboratory. 

A popular notion se^ms to b.e that government laboratories are stocked 
with technologies ready to be plucked from the shelf and dropped Into the 
mdrk»»tplaci^. Almost always, a technical Innovation which adequately 
mepts thn needs of the R&O programs requires a considerable Investment In 
time and effort to produce a rommerlcally attractive product. 
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/. Resources allocated to technology transfer activities (on the part of the 
laboratories as well as Indu^^try) must compete with and be balanced 
against other demands for resources. Most often, only those activities 
with the highest priority or the lowest risk are funded. There Is 
imbedded in this sooie upper limit as to the extent and scope of 
techf >logy transfer. 

ISSUES 

In the late ly70's, considerable congressional Interest In federal 
technology transfer was evident. This. Interest resulted In Section 11 of 
PL96-4«0, the Stevenson-Wydler Technology Act, ("Utilization of Federal 
Technology"). A review of reports, papers, and hearings relating to 
technology transfer shows a good deal of change and progress on the federal 
U'v.»l. for (MiPiple, many of the recommendations presented at hearings before 
th.. Housr Subconmittee on Science, Research and Technology in June and July, 
1979, have been Implemented In some form. Some Issues remain, . however, 

I. Many laboratory technology transfer practitioners feel hampered by a lack 
of funding and advocate line-Item appropriations for technology 
transfer. Lack of funding cart be especially troublesome to smaller 
laboratories wh* h otherwise have difficulty generating In-house or 
overhead funds. In addition, lack\of up-front appropriations seems to 
automatically subordinate technology transfer activities to those 
programs which do have appropr1atec| f^jnds. 

The down side of line-Item funding \s, V course, the vulnerability to 
the blue pencil. In an atmosphere of pressure to reduce federal 
spending, an item labeled "Technology Transfer^ In an agency's budget can 
be a prime candidate for reduction or elimination. Section 11 called for 
an agency to direct part of Its normal appropriated funds to technology 
transfer. Rather than line-Item funding, perhaps this provision Is not 
in itself sufficient or is being Inadeguately administered, 

?• There are few incentives for laboratory personnel to devote much effort 
to technology transfer, and there are often disincentives. Proposals 
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have been made for* cash awards for patents and for Inventors sharing 
royalties from licensed Inventions. But more attention can be paid to 
non-monetary awards as a way to encourage technology transfer. For 
example, the FLC recently established an ''Award for Excellence 1n 
Technology Transfer." The purpose of the award Is **To recognize 
Individuals, not themselves FLC representatives, within federal 
laboratories who have d.jne outstanding work In transferring technology 
and to encourage them and their management to continue to transfer 
technology to outside users.** Among the criteria for the award is that 
•^The Individual or group has demonstrated unconwon creativity and 
initiative In the ransfer of technology" and that **Benef1ts to private 
industry or state and local government are significant," 

At ceremonies held in conjunction with its May, 1984 meeting the first 
FLC Awards for Excellence in Technology Transfer were presented to 25 
individuals. The awards consisted of a commemorative plaque, a letter of 
cownendation (suitable for placement In a personnel folder) and a press 
release. Judging from the enthusiastic response the recipients, the 
awards were welcome recognition of outstanding performance in technology 
transfer. Similar laboratory or agency awards could be established 
within existing authorities and budgets. 

Many agencies have made major efforts to encourage new arrangements with 
universities and the private sector. As one example, the Department of 
Energy has published a "User's Guide to DOE Facilities" (OOE/ER-0174) 
which lists "user facilities" and procedures for access to the 
facilities. But Headquarters' wishes are often not well received 1n the 
field. We find, for example, that attempts to enter Into Joint projects 
with the private sector, where Industry funding may be u?ed U pay for 
research at the laboratory, are frustrated by administratlvp 
Impediments. Deviations from the established way of doing business 
rosults In long delays in obtaining requisite approvals and in 
considerable add tional efforts by all parties. A cause for some of 
these problems seems to be a lack of incentives. The perception is that 
there are few rewards for administrative innovations, even when they are 
done well, but there are many penalties for failure. These barriers, 



however, can be resolved by agency management, and once the new ways of 
administrative In^jedlments will be minimal. 

effort" !nd°' LT'n"""'''" ''''''' ^--f- 

efforts and, nationally, has increased technology transfer. 

Stevenson-Wydler has encouraged many more laboratories to establish 

active technology transfer programs than prior to the law. It has 

ncreased awareness of the problems and limitations In technology 

art Of the Federal vocabulary. Because of the recognized diversities In 
aboratones and users, the authors of Section 11 alLed for e 1 m 
n in,plemen ing the law. This flexibility has been shown to be of v 
and should be maintained. 

Th.™st troublesome part of Section 11 seems to be that of dealing with 

1 .tion Assessments." Representatives fro™ Industry have stated 
h t t„oy are not interested In "some Fed" determining what would be of 
•nte es to th.fr businesses. Rather, they say that the laboratories 
^hould Show me what you have; I'll decide what's of use to me " 
Properly prenared assessments, however, can be useful In an ovirall 
^arketlno s.nso. Assessments can serve a examples of the types of 
.chnoloqies available with the goal of Inducing the potential user to 
-rn .ore. If application assessments are treated In ^his light, if the 
nherent flexibilities of Section 11 are recognized, and most 
t^nortantly. If the number of application assessments Issued by a 
laboratory is not used as a performance criterion, then „e should 
r-ntlm... to prepare assnssmonts at the discretion of each individual 
laboratory, 

l '^ pl.Msed for this opportunity to testify on th. role of government 
..hor,Uori,. ,n r.^inna) economic development. The government laboratories do 

th« U.S. nut ,ov,,rn.ent laboratories do not stand alone in these efforts. We 
must cont.,n,.n to work tnwards a full partnership amono government, the private 

7 -;--ie. PU is dedicated to this. end. and . welc"! 
ymr ,,dv,r,. ,w„| „tm:tlons on ways to proceed. 
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Representative Lunoren. Thank you very much, Mr. Miller. 
Now Mr. Malecki. 

STATEMENT OF EDWARD J. MALECKI, ASSOCIATE PROFESSOR 
OF GEOGRAPHY, UNIVERSITY OF FLORIDA. GAINESVILLE 

Mr. Malecki. Thank you. Congressman. I appreciate the opportu- 
nity to be here to discuss the connection between Federal laborato- 
ries and Federal R&D and regional economic development. 

We have heard a lot this morning about technology transters, 
technologies on the shelf and off, Government labs, research activi- 
ty but virtually nothing about regional economic development. 

I suppose because my view will be from the ivory tower rather 
than from the trenches, I expect to be a contrast to some of the 
other witnesses you have this morning. c , a 

What I would like to do first is summarize some of my prepared 
statement which gives an overview of what Government laboratory 
R&D looks like from a national or regional economic development 

When live look at Federal R&D we see that it's very concentrated 
in relatilirely few places. Obviously, there has been a lot of what we 
could cdW pork barreling in the location pattern in the labs over 
the las? few decades, but generally most Federal R&D, whether 
within /the Federal laboratory system or otherwise, is in three 
areas (/f the country-the Northeast, which is a swath from Virgin- 
ia through Massachusetts; the west coast but most notably Lalitor- 
nia"5d a k|nd of isolated case in New Mexico with its rather large 
and prominent labs. . , , . r • i 

The reasons for these are complex and have been fairly well doc- 
umented in various reports and hearings over the yf are. An jnter- 
estine thine that needs to be pointed out, whether looking simply 
afintramuTal R&D or funding through industry and universities, 
is th6 rapidly increasing share of defense R&D. And when I look^ 
up some figures in preparing foi- this hearing I noted that in the 6- 
ye^ar ueriol from fiscal yea? 1979 to 1984 & Pentagon's share of 
total United States R&D was to have increased from 45 Pgrcent to 
fi5 percent. So when we talk about Federal laboratory R&D, de- 
fense R&D-and that means that done at the weapons test centers, 
at CERL in Champaign, IL, but predominently really at the large 
missile and weapons related research laboratories-is getting the 

bulk of the money. , , . . i j ...ni 

Most of those innovations or techn ^ogies involved will not be 
readily transferable perhaps during our lifetimes, at least in the 
shortrun, for regional, much less national economic development 

^"ffother pattern that's interesting to note is that of industrial 
firms performing R&D. These also seem to take place within wo 
general regions of the country, noticeably avoiding ^^"^^^SJ^* 
the Northeastern part of the country and California are the loca- 
tions of the firms which are most directly related to Federal R&D 
either from the laboratory technology transfer system or trom de- 
fense and other R&D activities. , . , ^ . 

wl can also compare Federal R&D, whether done at laboratories 
or not. with industrial R&D and what we find is that for the most 
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part industrial firms tend to concentrate within the same regions 
of the country. ** 

' ^ ^ ^ geographer and researcher, for not just 

what could happen from technology transfers of R&D, but what 
dws happen. We see that there are some m^or concentrations of 
R&D in the South. We have Federal R&D laboratories in places 
hke Pensttcola, FL Atlanta Nev/ Orleans, Oak Ridge, TN, which 
have generally failed to attract, to spawn, or otherwise generate 
any significant level of industrial R&D. They tend to be oa^s, so to 
speak, of R&D that remains strictlv Federal \ 

For the most part the growth of the Sun Belt, if you look at the 
entire Southeastern United States which has boomed, has been 
completely unrelated to the growth of R&D at places like Oak 
Kidge, the Air Force base near Pensacola or even the military work 
around Orlando. ' 

u/m^T^^ we an imbalance between industrial and Federal 
I!SfI f'""^ »"<i"8trial R&D tends to generate 

spinoffs. We also tend to find a large range of industrial sectors. On 
the other hand. Federal R&D ten* to be much more concentrated 
It s concentrated in two industrial sectors if we look at the indus- 
trial classifications: Aerospace and electrical and electronic equip- 
ment. These industries are those that are highly concentrate in 
the West 9nd Northeast and to a large extent, explain that simple 
locational pattern. ^ 

Second, within these sectors. Federal R&D goes overwhelmingly 
to very large firms. Some data from the National Science FounSa- 
''i^Si".?"^*"®' ^^^^ indicates that over 82 percent of Feder- 
al ««D goes to firms with over 25,000 employees compared to just 
^1 d"} industrial R&D by firms of that size. So Feder- 

al tt&D, both direct and indirectly through these technology trans- 
fer methods, has tended to be much more concentrated on larger 
firms. We have fewer companies with pe haps a large number of 
sites but a distinct pattern of location involved in them 

We do have some similarities also in the location of industrial- 
Federal R&D, and again the Northeast and California stand out. 
I d like to probably preempt a little bit of what's going to go on in 
the field hearings to look at what has taken place from my ivory 
tower view in these two regions that could occur somewhefe else in 
the country. 

What we have in those two areas is a long period, probably now 
approaching about 40 years or more, of R&D largely fiinded by the 
Federal Government in these two regions. They have very strong 
universities where state-of-the-art research continues to be done 
oo both small and large firms that support the military 

R&D effort as ^yell as the re.st of the Federal R&D effort. Strong 
and superior universities are the unique strength in the two areas 
Nowhere else in the country is there the number of ranking re- 
search institutions and the per capita level of R&D performed. 

There also is— and this has been a subject of a number of other 
hearings and studies— more venture capital present in these two 
regions than elsewhere in the United States. Where there is ven- 
ture capital, where there have been successful entrepreneurial ac- 
tivities in the past, venture capital continues to flow. I believe that 
even if we had a Federal laboratory in a city such as Champaign, 
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IL, there isn't the venture capital present there\and there will be 
little or no regional economic development that can be attributed 
to a laboratory in Champaign. Ym not tryinc to pick on my friends 
in thai part of the country, but there will be veryXittle entrepre- 
neurial activity that could be considered to be a diredt relationship 
between the Government laboratory activity and regioH,al economic 
development in that area. 

Venture capital is a catalyst only, I must point out, where apool 
of talented people are present to develop commercial spinoffs of 
technology, and the unique characteristic of both the Boston and 
San Francisco Bay areas is the combination of academic, cor|)orate, 
and Federal personnel providing the initial spark for dynainic re- 
gional development. They have provided the history and experience 
of entrepreneurship and they continue to attract people, cap^^tal, 
and ideas. 

I think it is in particular the agglomeration effect, an agglomer- 
ation of different types of R&D, that allows regional economic de- 
velopment to occur. In the growth of these two prominent regions, 
the role of Federal R&D nas been most important in indirect 
rather than direct ways and, in that sense, does not really apply to 
the specific context of this hearing. 

In some regions universities seem to be critical, but we can eiso 
find examples where they seem to play minor roles and the impor- 
tance of universities seems to be a direct influence only in the two 
regions that we are talking about here. 

Within a setting of what we could call free enterprise, generating 
spinoff opportunities and so on from technology transfer, what spe- 
cific role can the Federal R&D play? Td like to suggest three for 
this hearing and then I will conclude. 

First, even if the nature of the R&D is classified, esoteric or oth- 
erwise not commercially exploitable immediately. Federal R&D at- 
tracts highly skilled people who brin^ with them a set of values 
that complements entrepreneurial activity. The importance of sci- 
ence and technology and education and of a job market that re- 
wards learning are common to all clusters of scientists and engi- 
neers. When the Federal R&D adds to an existing agglomeration of 
existing R&D personnel, such as the Route 1^8 or the Silicon 
Valley area, it also enhances the pool of technical workers who can 
potcntiallv be lured to other, usually industrial, opportunities. This 
raiding of employees by other employers is part of the renowned 
dynamism so widely publicized in the Silicon Valley case. 

Second, firms account for most Federal R&D and much of that 
from spinoffs which are the topic of this particular hearing. These 
firms, whether they're doing R&D directly for the Defense Depart- 
ment or another agency, tend to do their R&D at a relatively small 
number of locations where they can attract personnel easily. This 
need to attract workers is why only large urban regions are pri- 
mary R&D complexes in this country, the only places where, I 
would suggest, Federal R&D has any notable effect on regional eco- 
nomic development. These highly educated people— as Mr. Miller 
called them, dedicated, committed people— prefer to have the diver- 
sity of professional, cultural, and recreational opportunities^ Alter- 
native jobs with similar employers in the same area are increasing- 
ly important as two career ramilies or two professional-career faml- 
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lies find It difficult to move long distances frequently. A larger 
urban area, especially one with a large number of R&D jobs, also 
has a cultural/leisure economic base with shops, restaurants, and 
services that appeal to an educated and well-paid population. An 
infrastructure of air transportation, fcommunication, and business 
services, needed by firms and their employees, are also enhanced in 
large cities. 

Third, and possiblv most important in the long run, is direct Fed- 
eral support of R&D at universities, or perhaps the stimulation of 
univereitv relationships in technology transfer of Federal R&D. As 
Roland W. Schmitt of General Electric wrote recently in Science 
magazine. Federal support of university research is a critical and 
unique part of Government science policy. It is at research univer- 
sities that new ideas and techniques begin, and where they become 
part of the training of new generations of researchers. Not all uni- 
versities are going to spawn spinoff firms and most will not. How- 
ever, if an area is a source of university basic research, of firms 
where local graduates can find employment, and to which research- 
ers from elsewhere can be attracted, the economic development of 
that area will be based, at least in part, on those R&D activities. 
Where there are many universities and firms doing R&D in close 
proxiniity, this agglomeration effect is most significant. 

I believe we cannot overstate the importance of university-based 
R&D and by this I mean dispersed university-based R&D. My first 
reaction to Colonel Theuer's remark that there were nine universi- 
^««T®'i°'i"° country which were getting transfers from the 
CERL lab, was to guess that a significant fraction of them would be 
on either the west coast or east coast. I'd like to find out which 
those would be in just a moment. 

For the most part, as I said, from a national-scale set of studies 
on Federal R&D, it seems that the smaller isolated labs and their 
universities may be the site of a small amount of innovation, some 
of which may contribute to regional growth, but the significant 
ones are going to take place in existing clusters of entrepreneurial 
activitv. 

While I am not an expert on technology transfer— and I'm glad 
that the other three gentlemen with me at the table are— I would 
like to emphasize a second observation that again might be at odds 
with the experience of these other individuals. And that is that the 
large firms, which do not have to wait until an innovation or new 
technology reaches the trade journals, are more likely to hav • a 
network ofpeople who are in touch with people at the Federal lab- 
oratories. The R&D labs of these firms are likely to be in the f^ar.e 
regions, generally the Northeast or the west coast, and U is th'.'re 
that the commercially applied technology would be refined and pre- 
pared for some commercial application. 

The examples of Sandia s clean ro6m and the circuit board as- 
sembly are two cases in point. We don't find very much circuit 
board assembly or chip manufacturing in New Mexico. In fact, we 
find It now increasingly in Taiwan and Korea or Singapore or Ma- 
laysia, inducing I would say the regional economic development of 
those regions or countries as opposed to those in the United States. 
It s that kind of view that is perhaps at odds with what those gov- 
ernors and mayors and representatives throughout this country 
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would be concerned about, but it is perhaps one that points out the 
fact that regional economic development is something that needs to 
be thought of at the regional level, and it also is something that 
needs to be contrasted with the dispersal which can so easily take 
place away from these regions. 

In sum. Federal laboratories tend to either reinforce other exist- 
ing R&D capabilities or serve as an oasis of R&D within an area. 
The advantage of the long-standing R&D complexes are many, and 
America's major corporations operate with efficiency and flexibility 
in and among these areas. Innovative activities take place, of 
course, outside these regions in many cities and towns throughout 
the U.-;s. Federal laboratories, by being large and in few places, can 
be a resource to local firms in those few places. The prospects for 
innovation and technological progress in. our country are bright, 
but not primarily through the limited range of activities conducted 
in Federal labs. Support of R&D in universities and in small firms 
has a greater chance of dispersing benefits to firms and people 
throughout America. 

Thank you for the opportunity to be here this morning. 

(The prepared statement of Mr. Malecki follows:] 
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Pripaud Statiment or Edward J. Mauecki 

I appriclata the opportunity to discuss th« connactlon between federal 
R & D end regional devalopnent. It lo, I believe* a tffjflc that ha« received 
relatively little attention. I have done e aeries of studies on the locetlon 
and effects of R 4 0 - public and private over the peet saverel yeere. X 
will atteapt to sumsrUs the psrtlnent portions of ' those studlee ee they relete 
to the concerns of this Coonlttee and this hearing. 

The Geography of Federal R&D 

First, we can examine the geographical patterns of federal R 6 D — patterns 
that, for the most part, have been persistent for at least twenty yeara. The 
most ovldi^nt pettem 1. that of concentration in three areess (1) the Northeast 
(from Ma«,schusetts to Virginia), (2) along the West Coast, especlslly In California, 
and (3) In Mow Mexico. There are eeversl reasons for thess con cent ret Ions. 
Strengths In R & D for ralUtary purposes developed^ during end sfter World Wsr II 
In both Now England and California, snd corporatlona In thess aress rsmaln asjor ' 
contrscto^e forty years later. The universities In Csllfomla, Waehlngton, and 
New England are eatabUshed riineatch Instltutlona, and p« onn abovH-average per 
capita levels of federally- fancied research. In addition, goventment R 6 D facil- 
ities, notably the large energy leboratorles, are few and far between, but eeversl 
of the largest arc located In either New Mexico or California. Further, a large 
concent ration of federal agency Intramural R & D Is agglomersted In and around 
the Washlngt/m area In the District of Columbia, Maryland, and Vliglnln. In all, 
70X of all R & D at federal laboratories la done In Just 10 states (Including the 
District of Columbia). 
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In any «d«at»ment of fediral R 6 D» It It Impoytanl: to nota tha domlnanca 
of tha Dafensa Department. Frcn fi5X In Fy 1979, tha P«ntagon*a shara of total 
U.S. fedaral R&D grav to 56.6X In FY 1982, and to an estlnatod 65X in fY 198^ 
(iialng data froo NSF'a Fedaral Funda for Rasaaich and Pavalopmwt . vol. 32). 
Thia Siiggaata that pattama of govammant R&D now are shifting fairly rapidly, 
away fron atataa whara anargy, envlronmantal, and other R&D ere conducted^ and 
toward the traditional and growing concentrations of defense R&D* The top ten 
atates In rt 1982 received 79. 2Z of all defense ROT & E contracts, and the lavel 
of concentration has bean Increasing in recent years. Callfottila alone received 
39% of all defense ROT & E contracte in 1982. Once again. New England, Callfomla, 
And Washington are the beneficiaries, along with the Mountain states (Arizonai Mew 
Mexico and Utah). 

Although defense R & D and its patterna begin to overwh^ln the overall federal 
R&D picture, it is useful to briefly exaaine the patterns of the other najor 
R 6 D agencies. The aecond-largest , the Department of Energy, funds less than one** 
fourth thA level of defense R&D, and must of this (58Z) is done at che major 
natlwnal energy labortories. The four largest, and seven of the. ten largeat, fed- 
eral laboratorlea are Energy Department facilities, mainly in Western states, 
according to a recent directory by the National Bureau of Standarda. Biome:)icel 
research within the Department of Health and Human Services^ Nationcl Institutea 
of Health accounts for 10. 6X of the total federal R & P effort, This is done 
primarily at colleges and universities across the country, although a large portion 
la conducted at federal intramural facilities, such as the NXH complex in Rethesda. 
NASA, at 8.^X of the federal total, la the last of the four largest agencies that 
togerher account ii.r over &5X of all fedora! R&D. It combines two geographical 
pitternsi one similar to Dcfenao for R&D contracted to aerospace firms, and the 
other similar to Energy In that 38^ of its R & D is done at a small number of NASA 
facillcieSi most in the South. 
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Tb« geographical pattern of f-Jeral R i \), tlwm, has throi* romponont*. Tho 
flrit. and by far the largoat. U the concentration at the IocaMon» of large 
il.»fen5i,..ronti?,rtori. CalltornlA Is t>y far the principal st3t«» followed by 
HatiHachusurtr, Washington, Florida, Maryl«nd, and New York. Thn second pattent 
IB th.ic Dt fH«ral R & I) fflnllltlcs, onpeclally Knt^ray P<»partrn»»nt .nnd Defcnso 
Installations. A few th*.He ate located In largu. iHolatod liiboratorJes In 
«tato. where little other R & D is done, but many of these large facUltlea rein- 
force t.he U,r:atluu of R & D hy large firms doing federal or private R & D. The 
third, and hmalh'st, p^itturn in rhat relatrd to i .atlun»s universities. Health- 
ri-lared niM r^Bearrh and Hclcntlflc rraearch of oil kinds Kponsorrd by the National 
Sclpnre Foundation Is Jlspersed among many major research InHtltuClona, but la 
iath.T r...rrnri.»r.Mi K-ogra^Mcal ly In stotco with clusters of great universities. 
•n<h AH Calif. .rnla, Nr.w York, Masaachusetta, and Maryland. The top 100 or so 
unlvtfrsltlra p. rfotra mo«t uf the R & D from every funding source, and twenty 8t..tQS 
acrount. -l tin S] . of fill f odomU y-f iinde.d university R i D in FY 1982. In sn . 
the fnd.ritrlal flrns performing defense-related R 6 P detcrml/ie moat oi the lor« - 
lonal pattrn. of fnderal R A i) nppndljig. -he other two pattcnis - of federal 
farltiti,.?, ,in.l of x Werslty research - broaden the geographical distribution 
somewhat but also rnJnforce and complement the clusters of industrial R i D. 

If we compare the geoHrnphlr.il distribution of federal R & D with that of 
Industrial R & D fn the U.S., oone major contrasts stand out. The most prominent 
dlffpriMri. b.^twecn the- two sectors la ^he con'-entratl m of industrial R & D in 
tho M«nhfacturln«? BMt, from Maspochufletts to Wisconsin, and the relative absence 
of It In the South. The larger concentrations of federal R & D in the South, 
Nurh as r«mocoU, Orl.indo, Nc'W Orleans, Oak Ridge, and the Renearch Triangle of 
Kotrh farolin^, havP fiilliMl to ntus, t, Mp.iw.t, ov othrrwise genrratn s significant 
lpv«l of IndnstrUl R 6 D. HnntuviUe and Houston nro perhaps the on^y plnceH 
outRldp the Northeafit or tht» W«3t Coast to do so. 
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Why does this Imbalimra btttw««n tnduBtrlnl nnd federal R&D oxisC? Th« 
first roASon la the concci!tration of federal R D — and especialXy defenia 
R&D- in only n fow Industrial Asctora. Over three fourths of all federal 
R&D goes to firms In only two industrial categoi'lca; aerospace and electrical 
and elottronic cquipniDnt* These Industries are highly cnncontratud in tha Vest 
and Northeast. Second » within these aectoro, federal R&D gooA overvheXmlngly 
to large firma: 62. dX to those with 2b ^000 or more Gn<ployeeS| compared to 67.6% 
of Industrial R & D by firms of that size* Yherefore^ relatively few firtas account 
for the entire geographical p/^ttem of federal R & Dt whereaa industrial R&D 
la much mora dispersed both acroas mony industriea and across the country* Having 
said that, the extremely low level of Industrial R & D in the Southeast mutt bo 
ffiiphiir)l2Pr). In thftt region, n few largo fi.'de,ral R&D facilities generally have 
fatlrd to gjint-rnte or attract Industrial U & D. 

Some vlmUaritlen la ftte location of industrial and fed<^ral R&D also are 
(Striking. >.galn, the Northeast find California stand out* What is it about those 
regions, and not the roat of the country, that allowo industtrlal and government 
H & D to coexist and even to mutally support each other? To answer thlfi question, 
one must begi;i to look at the dynanlcu of K & D and the gonerotion of economic 
activity %/lthln an area. 

The obvious rxamplea to ita ni« Silicon VaXloy and Route 1^8| which are 
Americans beacons of cntrrpvun >trshtp for other areas of this country as well as 
for the rrst of the world. FttderAl th«!: la, defense — R&D played an Import- 
ant role In the formative d<!Vi»lopmrnt of both region during the 1940 and 1950*8 
(Dorfman, 1903). Um/ovor, tho H & 1) capability In hc.h regions rests on the con* 
blnrd atrengthu of very strong unlN rrsit lea , where atate-of -the-art research 
ront Inura to be done, and of a diverse base of small as wuU as largo firms that 
support the military R&D effort. Strong, Indeed superior, universities are the 
unique strength of the: two areas. Nowh(>r(> elae in the country is there tho number 
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of ranking leaaarch liiat Itutiona aftd th« per capitu lovel of R i D parfonnad 
(Maleckl, 1980, p. ]?.), 

In addttlon to fadaral R & D and univeraltlca , -m element that haa been 
roiTuiion In Northern California and Massachuaotta U ventrue capital, which allowa 
innovative cntrepreneura to tranafer thotr Ideae Itno a coiwnercial reality. 
Venture capital has traditionally conconttated In theae areaa and apparently 1$ 
entirely abaent from some other parte of the country, aa various studies and 
hearings have indicated. Venture capital alone, however, Is a catalyst only 
where a pool of talented people are present to develop coranerclal epln-offa of 
technology. At the foundation of all technology transfer and, indeed, regional 
development . Is people who rra able and willing to adapt technology and ideas to 
othi^r appllrntlons. Of all the regions of the country, the Boston areas and the 
5«n Franc Inco Day nrea have the combljiation of academic, corporate, and federal 
pcrflonn^l who provide the Initial spark for dynamic regional development. Finally, 
thcro Ifl nlao the role of history and experience. In those regions (and few others), 
^successful technology-baaeJ vontiroB have attracted people, capital, and Ideas on 
a acalft not mntched eloewhero, and they continue to attract them. 

Regional Impacts of Federal R&D 

What effect do»s federal R&D have on the process of regional development? 
In a study I completed a few years ago, three types of efferts were investigated, 
Th<^ fltHt, lo-nl Income and multiplier effects In local areaa, was statistically Inn 
significant. Tru«, a portion of the Job market in major federal R&D locations 
win ccnslst of professional Jobs, ,ut this effect la swamped by the similar 
Impacts at larger InduntrJal R i D clustera around the cvuntry. Federal R&D 
hrlp4 fo rrcatfr nnn«»B of hlglier -paying professional labor markets In n few areas 
th.ir u'oMld not h.ivp them otherwise. 
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A aacond etfect U tho poaalblo redUtrtlaition of R & r ependli^g via sub- 
contracting. 7n two Gxamljiatlont of this, using Dofense ar.d MASA data, It wat 
round that 8abc«i tract Ing prljnarlly reinforces existing concentrnt ions of R & D 
and little widespread dispersal takes place. 

The third type of Impact is ths most complex and difficult to measure, but 
lit the same time probably Is the most Important. T)\i9 T have called ngglom*»tat loo 
of R & D» The location in the sane place oi several different R&D performers — 
federal, induetrlal, and university gives to an area the breadth of » apabilltiei 
and opportunities that can evolve into self-genoratlng complexes of R 6 D and its 
outputs. These agglomerations, however, are few. In earlier work, for example, 
1 Identified U metropolitan areas in which both federally-funded and industrially- 
fuhdrd RAO are found on an above-average per capita basis: tho four major Ameri- 
can R&D complexes (Boston, Lo^^ Angeles, San Francisco, mid Wasihlngt';n) , three 
Induitrlnl r U lort where large fedoral facilities are found (Dayton, Houston, and 
PlttBbutgh). two major unlvoralty towns in the Midwest (Ijifayettp, Indiana, and 
MadlBcm. WUronaln), and two Sunlielt locatlms of federal drf enfle-apaco facilities 
(Huntsvllle and Santa Barbara), 

The agglumeration effect of R & D hna the gr^'atest potential for altering a 
regional t-connray, but only if a sufficient number of R & P artlvltles are present 
to .rratr n frltlrnl mass of people and activity. In such an environment, R&D 
and Its cM.tp,it of ideas, new proJucts, and new mai'kcrs provide opportunities for 
Pntrppmirura to form new firms (perhaps evm in new industries) to toko advantage 
of tho^P opportimltipg. Ihin spin-off from established compmilrs represents the 
dynamlr firlf "Mn''r«f ^"8 cronomlc artlvUy that la tmlntu^ly rrlatrd to R&D. For 
M^vrral M.»n<»n'; rv\McA 1 the presiM.re of ^^uch oppurum It , hi K»i t .'rhnology 
fiHliiit r li'M fiio mo.'ir Ukoly in k^"" through Mptn-off, 
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Tha agglQfo«ratlon of ser«ral dlfforont kindi of R & D activity la a hallnark 
of both tha Routtt 128 and Silicon Valley reglorva. E/^n In the growth of those 
raglona, tha rolo of federal R 6 D haa been moat important In Indirect rather than 
direct waya. Spln-offa of new flrma are moat likely to occui from other, eat-> 
abllahed coopanlea, and were leaat llkftly to be atarted by Individuals working 
at federal laboratorlea (Cooler , 1971), Even unlveraltloa vaiy In tholr "apln- 
off po»'antial»" Sometlises unlveraltlea aeem to be critical, and other tliaea 
thay play only minor rolea. However, new bualneaa opportunities are more llkaly 
to develop out of large university research prograns Chat are Identifying new 
opportunltlea than can be exploited coiwerclally » Small-acAle programs «c analler 
Bchools are leas likely to cover a range of baalc and applied research topics. 
MuBt Important la the corporate and entrepreneurial activity In an area. New flrma 
aarve as n, mpl a to other would-be entrepreneurs, and their success can attract 
the venture capital that Is essential to the recurring ability of firms to get 
atart-up capital. Although a region can develop via R & D without all of Chcae 
Ingredients, it remalna tnie that our two ahinlng exanples include all ol then: 
a big~cUy environment, euperior reeoarch univeraitiea, federal R&D facilitlea, 
defense and other fodot'al R&D contractors, and plentiful venture capital. 

Within a aottlng of free enterprise gencrsting spin-offa and opportunities, 
vhat apeclflc role can federal R&D play? 1 would auggest three in particular. 
Flrnt. even if the natura of the R & D ia classified, esoteric, or othorvise not 
commercially exploitable, federsl R & D at a place attracts highly akiUed people 
who bring with them a aet of values that complements entrepreneurial activity. The 
Importanco of science and technology, of education, and of a job market that rewarda 
learning are ccTmraon to all cluaters of srlantiots and englneera. When federal 
R&D adda tn an existing agglomeration of R & D personnel. It slso enhances tha 
pool of technical workere who can be potentially lured to other, usually Industrial, 
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opportur<tle». This "raiding" of employeto by othor employera Is pnrt of tht 
renowned rlynamlsa found in the Sllicot) Valley coglcn. Tho Importance of a supply 
of tecluilcrtl iiHopla, both already ojnployed nnd those being trained at local unl- 
vcraltlesi la ti.iually at the top of tha liat of location attractions of high-tech 
f lno9. 

Second, fltms account for nost federal H & mid taoat of it la froo defense 
projecta of various kinds. These firms continue to concentrate this R 6 D In 
metropolitan sraas where they can attract tht^ large numbers of scientists and 
engineers which thay need. Even though oubstantial defense R 6 D is don« at remote 
facilities, the major defense contractors tend to do their R & D nt a relatively 
snail number of locations vhera they will be easily able to attract personnel. 
This ni*«<l ro attract workers is why only large urban regions are prominent R&D 
complpxca In this country and in most other countries. Highly educated people 
prefer to have a diversity of profosslonal and cultural/recreational opportunitica. 
Altoniative Jwbs nt similar employers in tho same local area is, In fact, increas- 
ingly Important ao two-carppr farailicfi find it difficult to mova long distances 
frequently. A large urban area, especially one with a large number of R & D jobs, 
.fill also have a cultural/leisure economic baso with shops, rcstaurnnta, and ser- 
vices fhat appeal to an educated and well-paid population* An Infrastructure of 
air tronsportaclr^n, communication, and bualnesa services, needed by flms and their 
pmploypeS, are alao enhanced In large cities. 

Third, anu possibly most important in the long run, is federal support of 
K & 0 at univeraitips. As Roland W. Schmitt of General Electric wrote recently 
In Sclencji magaxino, f Inderal support of university research is a critical and 
unique part of govnrnrannt science poHcy. It la at research universities that 
new ldi»rts end tochniqups brgln, and where they become part of the training of new 
geneiat lotia of lesearchera. Not all unlversltlca ari» going to spawn np< f firms, 
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and most will not. Howevtr, If an araa la a aourca of unlvaralty baalc raaaarch^ 
of final whera local griduatea .an find employmant, and to which reaearchara froa 
alaawhere ran ba attracted, tha economic davalopoidnt of that area will ba baaad, at 
laaat in part, on thoae R&D actlvltlaa. Whara thara ara many unlvaraltlaa and 
flnna doing R & D In cloaa proxlaity, tha agglomarat Ion effect la moat algnlflcant, 
Tha Impovtanca of un Iveralty-baaad R&D cannot ba ovaratatad. Dr. Sch«ltt*a 
remarka focur on tha long-r\in baneflta of unlv«ralty raaaarch to tha davalopvant 
of Araarican science and technology. Few coi^v.trlaa l.^va a unw^.-'-alty ayaRaa at open 
aa ouro to students of all typaa. Tha reaearch and training of paraonnal repraaant 
the i^ssentlal and gfinaral relationship betwatn unlvaraltlea and Induatry. But It 
la also true that the location of concentratlona of unlvaralty R i D attracta In- 
duHtrlal R&D. )n some research that I have cotnoletad recently, f cderillv-funded 
unlvaralty R & D was highly significant aa an Influence on the location of Induat- 
rlal R & D, whvreas direct federal .OitraiDural or laboratory R&D were no». The 
broad geographical prtttema deacrlbed earlier aupport thle. States and urban areas 
with aeveral top-notch unl\;<»raltlea are alao tha areas of concentration of R & 0 
In industry, whether from industrial or federal funds, 

Technology Tranafer, Spin-offs, and Regional Development 

While I am not an expert on the loaue of technology transfer, aa are the 
other wltneaaea at thla hearing, 1 would offer a few contaenta regarding its role 
in regtonnl development. Clearly, technology transfer can take place anytime or 
anywhere, as a firm or an individual takes a techiology und uaea in a comraerclallv 
Innovative way. But can federal R & D, as It presently u constituted, serve aa a 
algniflrent source for technology transfer that can lead to prolonged regional 
deve lopment ? 
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Thertt art two modes of technology cmntfar, aach quite dlffartat from the 
uthsr. Ona ii baaed on lacga firma attempting 'to apply fedarally-sponaorad R&D 
to cofanarieal application. Thla mode ot transfer is strewn with failures, ss 
an Arthur U. Little study demonstrated several years ago. Even where there ere 
prominent exsmplM, most occur after the lergs flna takss the technology beck to 
Its own labs. Krom a regional development perapectivei this moves the benefit of 
the transfer to another region. Only In a large, nultl--feceted R&D environment 
la the tranafer likely to reault In the creation of jobs ss thp technology Is 
further dovsloped. All of our country's Innovative flrma have well-honad networks 
to gather Informanlon on technological opportunities from federal labs ono elsewhere, 
but those are most often refined at one of the firms* own principal R&D locatlona. 

The aei'ond made of technology transfer is t^e more ftxciting, but less likely 
cne in the current policy cnvironirent. It begins when a email firm or, rather, 
several Hmall firms, ore able to wnrk on a succession of innovative tcchnologlea 
thot con be commerciol Iz&d. The early work on microelectronics during the 1950*s 
and 106O*B oxemplifiAO ri lu pattern, when small firms were as likely as (or more 
likely than) Inrge fitris trt be the Innovators, Necossarlly, thcoe dynamic environ- 
ments were few, and the Roston and San Francisco Bay eresa were the most prominent, 
HowDVpr, I believe ttiat other areas could, under the right conditions, be seedbeds 
of nrw tccimologirol i»cti»'lty, whether directly from federal R 6 D or Indirectly 
from univuinity msearch. Llsually, it is eeBler for s small firm to develop and 
thrive In a l>irge, tcctinologically booed urban area than in a small city, because 
of arci*»8 to pxpiTtlsu, capital an^: personnel, and these advantogeo militate 
Against wid(*<ipread R & D-rr lnted development throughout the country, 

Coul-i fr Icral poliry be u^ed more effectively to promote regional development? 
I'vm a Inrjje- iralo proRrnm would pr hohly not have thot outcome, To focus on s 
few fpderol fi*^:llities or a few technologies would bo less effective than to allow 
the rrnearchnrs and their Citrepreneurial counterparts to choose and develop those 
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^ Ideai that appeal to then. Federal support of that reaetarch and of lt« embryonic 
producta would noat cloaely rocceate the aura of the 1950»a and 1960^8 that art 
rlt'od In thin regard, Under ony clrcumatancas, tha reglona that have the potential 
to develop are those with the Job markets^ air service, and university rescai'ch 
that have proven supportive of Innovation-based economic growth. In addition^ not 
many places can be seedbeds of a new technology; th# strongest will rloe to cha 
top Just aa they do In corporate competition. 

Most studies of technology transfer from ..ederal labs and projects have 
omphastzod the need for market orientation^ both of the technology and of the naans 
by which IL can ultlaately he commercialized. The government *b' relatively poor 
record of participation In directed teclmology transfer seems to be related to the 
lack of nn px|illclt responsiveness to the market. However, the general problems 
of tccfmology tranafor, Its failures and its successes^ Ignore the specific con- 
text of regional dpvelopment, 

Fqdorally-sponaored teclmolcgy whether In federal laborvtorlea or In contractor 
laboratorlofl, is monitored and participated In primarily by large firms. Only 
large firms have the necessary technical staff to acquire, analyze, and adapt tech- 
nology fiom outside sources, ouch as federal laboratories, In addition, large 
firms can afford to have a long-term outlook that allows them to keep Informed 
ab'-'ut trchnologies with no iinmedlate application. Middlemen, such no university 
r«BiMir;iers, can, at times, help small firms to become aware of, or utilize, such 
information, esperlally the small. Incremental technological improvements that can 
be especially inportont to a small firm. 

The different nature of large and amall firms in technology transfer Is crit- 
ical in the context of regional development. Large firms can monitor activities 
at the many federal laboratories conducting R & D of interest to them. Small firms 
are nearly always local, operating in the vicinity of n single laboratory, on which 

" it relies for information. The small firms will tend to utilize the technology 
locally, AS recent examples around Oak Ridge and I.os Alamos National Laboratories 
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fiuggast. But large firms ab&orb such Infomatlon Into their existing R&D 
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networks, which tend to he concentrated in the Cradit ional regions — the Northesnt, 
Californifi, nnJ o few other placeu. At the same tine, the regions where satll 



firms are best suited to technology transfcfr activities are the same R 6 D complexes, 
where infrastructure, universities, and aupport facilities are readily available. 

The issues of information transfer and of absorption and adaptation of tech- 
nical knowledge ^re conplex, and that is why large corporations are best equipped 
to deal with then. In addition, large flrns can afford to wait and watch while a 
small firm makes early use of now f.eclmology, and then acquire either the tech- 
nology or the entire innovative firm. In cither event, the moot likely geographical 
scenario is that much innovative activity will be transferred to a corporate R&D 
cfMitcr. 

In 8UIQ, federal laboratories tend to either reinforce other existing R ( D 
capabilities In some regions or serve as oases of R & D within an area. The ad- 
vantage of the long-standing R&D complexes are many, and America*s major corpor- 
ations operate with efficiency and flexibility in uid among theae areaa* Innovative 
activities take place, of course, outside these regions. In many cities and towns 
throughout the U.S. Federal laboratories, by being large and in few places, can 
be a resource to local firms only In those few places. The prospects for Inno- 
vation and technological progress In our country are bright, but not prinarlly 
through the limited range of activities conducted in federal labs. Support of 
U & D in universities tmd in small firms has a greater chance of dispersing benefits 
to firms and people throughout America. 
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FIGUKF III-?. 

LOCATION QUOTIENTS FOR NUMBER OF INDUSTRIAL RiD LABS, 1982 
SOIIRCr: See Figure Ill-l. 




Fir.URr. 111^3. 

lOCATION QHOTIf:NTS FOR TOTAL FtDtRAl. RAD, Fiscal Y(?ar 1979 
SOUHCr: Crilculatpd from datd in NSF 80-318. 
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Representat ive Luncjrkn. Thank you very much, 

Colonel Theuer, maybe you could respond to the comment made 
about the universities and where they are located, if they are on 
the east or west coast. 

Colonel Theuek. First of all, we have relationships with universi- 
ties in general in three different ways— with students, with faculty, 
and with universities on a contract basis. Those with which we 
have formal relationship, are Illinois, Purdue, VMI, the University 
of Mississippi, University of Texas at El Paso, Georgia Tech, Con- 
necticut, Pittsburgh, and Michigan. 

We also have relationships in other areas with Carnegie Mellon, 
with Penn State, with whom we will soon sign a contract, and Mr. 
Shaffer within the next week or so will be meeting with the Uni- 
versity of Texas at Austin. We also have people in contact with 
MIT. So that would be a total of 18. 

Representative Lungren. I was hoping you were going to men- 
tion California. 

Colonel TuEUKK. We attract a number of students and faculty 
from Stanford. 

Representative Lungken. Let me ask a question that doesn't 
relate to the present point but we will get to some of those points 
as well. 

One of the points raised by most of you is the need for incentives 
if we are going to make technology transfer work, and there seems 
to he a suggestion that we need to focus more on incentives, both 
from the standpoint of the private sector and from the standpoint 
of the Government lab or agency. 

I wonder if the first three of you might comment on what specif- 
ic incentives you believe would be most effective. I believe all three 
of you mentioned that there has to be an interest on the part of the 
private sector party to the joint venture, some incentive interest 
there. I wonder if you would address that and also address what 
the incenl ve would be to the Government agency and not just the 
Government agency but the person working for the Government 
agency. Is there something that is needed more than just the sug- 
gestion that once we have this technology we obviously have to 
have a supplier who's going to manufacture something that takes 
that technology and actually puts it into production form. We need 
to go further than that and have some incentive of a financial 
nature or some other nature to the individual scientist or engineer 
that's working for the agency. 

Second, are you suggesting that you need incentives so that the 
m()n(»y that's returned for licensing or similar type matter, at least 
a part of it, would go to the agency involved as opposed to it going 
to the U.S. Treasury? 

('olonel Theuek. These views are mine based on experience at 
USA-C'ERL. Talking lirst about the laboratory. The incentive at 
the laboratory level is to, as I mentioned in mv statement, to get 
the product out and make it available to the Army user. The re- 
quirement comes to us from the defense user primarily to solve a 
general or specific problem. The incentive from the laboratory's 
point of view iv. to take thi requirement to the point where the so- 
lution is workable or pragmatic from the user's vii»w as opposed to 



only pul)lisluiiK .1 rt'port. Mv incentive as the lab director is to 
serve and meet the needs of the user. That's the First incentive. 

On the part of the Government agency, I would interpret Gov- 
ernment agency here to be the "State." I don't think the Federal 
CfOverMmeiit can do much to assist in the process of getting the 
te.;hnology out there in a practical, usable, profitmaking sense, I 
thmk the focun and the impetus has io come from the State. States 
by definition, work to attract business ^o their respective jurisdic- 
tions. The process is best porviayed a*i a triangle. The triangle in- 
volves the lab on the one part is a resource; the elected Senators 
and Congressmen and the State legislators on the other part; and 
the industry that might have an interest. And the incentive must 
be with the State to provide the focal point to draw the three parts 
together. We can t do it alone at a laboratoty. 

On the industry part, especially from the standpoint of a small 
business, but even from the stanapoint of a large business, how 
does any size of industry come to learn of available federally devel- 
oped technology? Let's say you're a manufacturer, you have 25 
people in your firm in Long Beach. I ask you the question, "How do 
you learn for example that the Naval Research Lab is developing a 
technology that you could use in your company? How do you know 
that the technology even exists?" The incentive in this instance is 
for industry to somehow link up with available applicable technolo- 
gy- 
Representative LuNGREN. Mr. Uacey. 

Mr. Dacey Well, my view, based on 30 years at Bell Laboratories 
and a total of about 6 now at Sandia, is that incentives are of such 
a variety of kinds that you can't focus on any one. Monetary incen- 
tives I think are least important. There may be an occasional 
patent that makes a millionaire out of someone, but most patents 
don t give ihat much money. And as t^r as monetary rewards are 
concerned, scientists and engineers are reasonably well paid. 

I thmk that the m^jor incentive comes fxom the feeling of accom- 
plishment, from the >e«iig of contribution, from the feeling that 
you re doing something that is expected of you both by your compa- 
ny, your country, and your peers. And then I think It's a question 
of management stylo and somehow getting across to the laborato- 
ries that It IS a good thing to transfer technology, and tl«y in turn 
making their people feel that it's a good thing to transfer technolo- 

At Bell I>aboratories. for example, a young engineer signs a 
patent agreement and for $1 all *he patents that he ever makes 
^" !>^n r" t^^^- T^hat doesn t stopMiim from patenting. The record 
at Bell Labs i.s more than a patent a day. The patent portfolio has 
more than lO.OOO important patents in force. The reason is because 
a pt-rson gft.s a kick out of making a contribution and of seeing his 
work actually result in something useful to people. I think that 
that kind of incentive may be missing in some of the national lab- 
oratoru'-s. Phf fcfling you get when you can see that what you did 
■'■•'•'ally ri'sults iii something useful to somebody is a cultural 
njiitt r. and not a money matter, in my opinion. 

That's nol to suv tiiut patents and even patent royalties and re- 
wards of various kinds aren't important. They ure importat>t be- 
cause thfv give a signal tKat this is something that is a good thing 



er|c G3 



(if) 

to do. It'n not the rwotwy itsolf; it h the fact that the company cared, 
that the country cared, and thai some recognition was given of this 
kind of activity rather than just the purely scientific activity. 

Representative Lunghen, Are there, however, additional incen- 
tives in your view of whatever nature that we need to look at with 
respect to accelerating the process? 

Mr, Dacey. Yes, I do. I think that if you look at what's in it from 
industry's standpoint, industry will be interested in exploiting a 
technology or an invention if they feel that there will be a contri- 
bution to the bottom line, and an important part of that is a pro- 
prietary right which prevents others from competing unfairly after 
one company has made a major investment. 

In my opinion, the Government could couple some sort of propri- 
etary rights to technology with the willingness to invest, so that 
companies which invest will get more rights to these technologies 
coming from the Government than those which do not. If you make 
it all free for everybody, it tends to be worth exactly that; exactly 
what people have put into it. From the standpoint of private indus- 
try, I think the incentive is the ability to mteke a profit. That, in 
turn, depends on proprietary access to the technology. 

I think a lot could be done if there were some incentive to the 
national laboratories for having their technologies transferred, 
some sort of recognition, some way of reassuring them that this 
kind of activity is feiven importance and appreciation by the coun- 
try, and perhaps also a greater degree of freedom for money gener- 
ated by such technical activity to come back to these laboratories 
and inspire even more work along the same lines. 

For example, we at Sandia have a program which we call "Dis- 
tinguished Meqibers of Technical Staff.'* People who are well along 
in their carer rs]>nd have made significant contributions, including 
those to tetFrnology transfer, get a new title, "Distinguished 
Member of Technical Staff," a $1,000 grant, and a plaque whi6h 
they can put on the wall. 

Those kinds of incentives, while not enormously valuable from a 
dollar standpoint, make it vf y clear to people around those who 
get these awards that they have done the kind of thing which man- 
agement thinks is good. 

So I think there's a whole variety of different things we could 
think of to provide incentives, but we have to mean them. We have 
to mean that we really want people in the laboratories to 6^0 those 
things because, you see, they are to some extent in competition 
with other things that ar? expected of people in the lab. After all, a 
lab has a mission. They re supposed to do certain things. They are 
supposed to meet 'a certain date on a piece of hardware. That's 
their principal job. Those other things are spinoffs. 

Representative Lunoren. Mr. Miller. 

Mr. Miller. It was very interesting to me to hear the command- 
er of CERL and the president of Sandia reflect on their personal 
views of what incentives are because I think you need top manage* 
ment commitment to send these signals down through the ranks 
that, yes, indeed, this is important to our organization and, more 
importantly, this is a part of your job and if you do it well you will 
be rewarded for doing this well as you do everything else. 
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I wish I hiul morc! current knowledge about what is going on 
with respyct to the Oak Ridge National Laboratory. You may be 
aware that Martin Mai'ietta recently assumed responsibility for op- 
erating the Oak Ridge Laboratory for the Depai'tment of Energy. I 
heard several weeks ago that contract negotiations were ongoing 
such that rights to licenses and patents will be assigned to Martin 
Marietta. They, in turn, would attempt to license these out to local 
businesses. Part of the royalties 'vould accrue to the inventors and 
part would accrue to Martin Marietta as an incentive to transfer 
technology. These royalties to Martin Marietta would be used only 
in support of like activities. They wouldn't go back to the corporate 
treasury. 

Mr.^ Dacey. Well, yes, I think that's right, with one slight correc- 
tion, rhat contract, as far as 1 know, has not yet been signed. At 
least.it wasn't last week, because it does contain some of these con- 
troversial features. 

One such feature was the notion that Martin Marietta's fee 
would be increased if there was a spinoff of technology into the 
local regional area, and I can imagine that that's controversial to 
people outside that area. 

At any rate, there are a number of features in that contract 
being discussed which deal with the question of technology trans- 
fer, It will be very interesting to see what form it takes when the 
Department of Energy finally gets around to signing it. 

Representative Lunoren. I wonder if the first three of you might 
-espond a little bit to Professor Malecki's point. Although we didn't 
.'onfinn this hearing to the question of regional development, that 
;s a part of it, and Professor Malecki makes a point that, in fact, if 
you get outside of California and the Northeast area, laboratories 
do not do much, as I understand his testimony. 

Perhaps Mr. Dacey could respond to that because you seem to be 
in the unique position of not being on either coast and in an area 
that would not really come to mind to most people. Unfprtunately, 
they don t recognize the eminence of your institution or Its loca- 
tion. 

Mr. Dacfy. I would certainly agree with what Professor Malecki 
says about the importance of synergism between laboratories, uni- 
versities, and industrial companies. An existing infrastructure— a 
Hort of ferment of activity and technology— clearly provides a seed- 
bed that any one of those elements alone cannot provide as well. 
Therefore, I completely agree with the fact that if you have a good 
university system, if you have a good laboratory system, and if you 
have an existing infrastructure of industry, you're more likely to 
him' a growth of innovation than if one or more of those ingredi- 
i'nt.s iirc missing, 

With respect to New Mexico, I think that we are on the verge of 
seeing it happen there and in the Southwest generally. The univer- 
sity .system in Arizona is being substantially increased right now. 
We now have in Albuquerque a large new Intel ^lant where they 
Will make their newest H-inch wafer design on the most leading 
edge of the technology. Sperry has a plant there, GE has a plant 
there. These are relatively new. So we are beginning to get an In- 
frastructure of industry coming, primarily because of the climate 
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and to 8ome extent because of labor conditions and living condi- 
tions, but to some extent because of the existing labs there as well. 



itself. 1 think it s fair to say that at the moment, if an industrial 
company were choosing between going, let's say^ to the Austin area 
or to the Albuquerque area, they would, and in a couple of in- 
stances recently, have chosen to go to Austin because that universi- 
ty is more eminent and more wealthy than the University of New 
Mexico. 

The State has recognized that and there is right now, a funded 
attempt called the nio Grande Research CorHdor to establish 
within the New Mexico University system some centers of techni- 
cal excellence with the explicit purpose of trying to draw compa- 
nies and high tech industries into the Rio Grande corridor. 

It's a kind of historical development. I would hope that 20 years 
from now when Mr. Malecki ^ives his testimony at another con- 
gressional hearing which is still trying to accomplish technology 
transfer, he will be able to cite three regions. 

Representative Lunoren* Let me ask you this question. Do y&u 
have any doubt in your mind that at least part of the evidence for 
the development of that infrastructure or tne further development 
of that infrastructure and improvement of the university system is 
from the existence of your institution? 

Mr. Dacey. I think it would be very difficult to do without it be- 
cause it's all a kind of bootstrap operation which does reouire the 
presence of a number of educated people who care about education, 
who care about learning, as Professor Malecki said. I'he existence 
of the national laboratories, with several thousand Ph.D.'s and 
wi'h their concern about educating their own children, with the 
nat ural spinoff of the cultural and intellectual things which their 
interests provide, I think would be essential to a region. Some start i 
has got to be made and I think the national labs in New Mexico 
are an asset which will enhance this growth. 

h requires more than that, however. It requires dedication on 
the part of the State government, on the part of the university 
people. In New Mexico, for example, if you look back in history, 
Los Alamos National Laboratory was established there to design 
nuclear weapons because it was an isolated place^ where security 
could be maintained. It also Happened^ tol^ a place which Oppen* 
heimer liked. So they went there. That laboratory grew and it was 
an oasis as far as any other technical activity was concerned. 

The university system then had essentially a rural kind of orien- 
tation. New Mexico historically has had extractive industries, plus 
farming and ranching, and therefore the State population didn't 
have much appreciation for development. And that's important, 
too. People have to want industries to come to their State or there 
won't be a hoi^pitable climate and industries won't come. That has 
been changing. It takes time to build on the national laboratories, 
but the companies are coming now. and ultimately the university 
will get better^ and it will happen, but it takes a long time. If you 
had looked at Route 128 or Silicon Valley 40 years ago, you 
wouldn't have seen very much either. 

Representative Lunohen. I wonder if you might talk about the 
problem that we have, at least it was alluded to I believe by Mr. 
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.'iSiS"'^ ^'^Ti i^r; Miller, of foreign companies from foreign 
countries apparently either are more interestetfor more oersistent 
in their pursuit of technology transfer from U 1 GorrnmS aceS 
c,e«. Do we have notable examples of an instance whe^l ^hat^' n 

n/r tetriT'^^y.i^'At''^'''* "^«"y times, that they do 

u far better job and that they get this nformation. or at least seem 
to pursue this information at tlie beginning mTeVgre^s^^^^^^^ 
do American firms. Has that actually been the case^ ^ 

Mr. Dacey. I can give ypu two examples of where that is. in fact, 
he case. As we said earlier, the Industry which is receiving the 

L'hiTl^^l ^.t' *° ^ '•^^^y and anxious to recede ^t. in 

wh ch case the national laboratories will be more anxious to give 
It. It takes two to tango, so to speak. ^ 

The Japan se are organized as technology receptors. There's no 
question about that, fhey have, through MiTl and other 1nfra° 
structure organizations, , organized a kind of Japan Incorporated 
approach for competing in the world. They recognize tSS more 
hun most, that getting high technology is important to Japr if 
a!;:'rea1/^^^^ ^'"^^ ' believTtSey 

I think some of our own industries, including the more smoke- 
stack jndusries. do not have a tradition of research, a traditKn of 
receptivity to new technology. The steel Industry is a gowl case In 
point. The Department of Energy right now is trying to^^ange aS 
experiment in which the national laboratories ' ing materiafs sS 
ence of interest to the steel industry will, in some s?rTof consort l 
urn arrangement, provide a formal means of spinning off technolo- 
gy to f he steel industry. Well, while all of this is going on, S we 

frv Z!!?^/'":^^"^ H''' « scientific attitude Tn oSr steel indus^ 
try. some of our people from LIvermore went to Japan on a scien- 
tific exchange visit and visited Nippon Steel and fSund ?hlt they 
are now using he laser technology that we talked about a moment 
ago to look at the temperatures In their steel mills and to contrS 
the formation of slag, ^hey think that's very important and they 
are not able to get it quite working right so they want to come to 
Liyermore. whicl is, tlie center of thS technology, and get ue to 
help them make thetr system work. I doubt that you would find a 
laboratory in the American steel industry that even knew what 
'Reman Spectroscopy" was all about. So it takes a kTnd of anxiety 
to acquire technology. unxieiy 

Now, as a counterexample to that. In our work on hardened 
microelectronics there's a good deal of interest on the part of 
Amoncnn industry to learn this technology In fact the Harr?a 
Semiconductor Co. put ou. a brochLre receSly in Sich they sav 
they now have avaifable this and that chip based onXidiaVtech^ 
nc^ogy. But that's because they do have thSt receptive attitude 

bo I think that one has to work on both sides. One has to work 
on It on the side cf laboratories, to make them heroes If they trpns- 
fer technology; and on the side of Industry, especially the older in- 
dustries. to convince them that science and leading-edge technoloffv 
IS in fact the key to their comDetitlve future. ^ lecnnoiogy 

Reoreaentative Lunoren. Just one further question 1 have is If 
the Japanese or other foreign companies are seeking this Informa- 
tion. it i« there for people to obtain*. If there's a shorVomIng in the 
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process somewhere on the side of our own industry, and I guess 
that's one of the questions that's posed, how do we increase the 
awareness of this opportunity and these resources for technology 
transfer within the Federal laboratory system? Do you feel that the 
information mechanism we have is sufficient; that is, the National 
Technical Information Services mechanisms? 

Mr. Miller. If I could address that for a moment, I don't know if 
anybody is still here from the Department of Commerce who could 
back me up on this, but I was told last week that the largest cus- 
tomer of NTIS reports is Soviet Russia. That's sort of common 
knowledge. I then was told that the second largest customer of 
NTIS reports was Mitsubishi Corporation. I think perhaps that's 
sort of indicative of the role that NTIS plays with U.S. industry, 

Representative Lungren. So we are doing a good job with region- 
al development in other parts of the world? 

Mr NfiLLERi YbSi sir. 

Representative Lunoren. ProfeM||5T Malecki, you mentioned the 
sort of oasis concept and the reinforcement of already existing in- 
frastructure that may be performed by these Government laborato- 
ries, but one of the questions I have deals with the Midwest. The 
Midwest has a rich tradition in universities, well-established uni- 
versities, some established for much longer periods of time than 
those we have in southern California or throughout California and 
in some areas of the Southwest where we have some of these areas 
of research development now coming to pass. 

They have large corporate laboratories, many corporations for a 
long period of time have been involved in those areas of the United 
States with large urban environments. Why has-or maybe I mis- 
understood your testimony, but from the tenor of your testimony it 
appears that this region has been unable to generate significant 
spinoff from their Government labs? If in fact that is a conclusion 
that you have reached, do you have any clues as to why that's the 
case? , ^ . 

Mr. Malecki. Yes, I think there are two components to it. One of 
them is that the industries are the wrong industries. The industries 
in the industrial Midwest are largely wnat, we now call smokestack 
industries, a phrase I didn't hear until about 3 or 4 years ago at 
all. They are largely smokestack firms which, as has just been 
mentioned, rarely are intereated in technology at all, but certainly 
not the technologies of the type coming out of basic research of 
Government labs. That's one part of it. 

It's tl;is mismatch of interests that the firms that are nearby, 
that are close to these very vibrant university environments and 
that are in close proximity to Federal labs, are in essentially the 
wrong mind set to mesh together in the way that would promote 
technology transfer in the sense of economic development. 

Rupresentative Lunoren. Well, you talked about Route 128 up 
there in Massachusetts. If you were here in Congress 10 years ago 
or 12 years ago you would have heard the outcry of the textile in- 
dustry going down the tubes and the shoe industry going down the 
tubes. Those were not smokestack industries, but they were similar 
in their rapidity of decline in terms of their relationship with re- 
spect to the entire economy. You don't hear that any more. Now 
you talk about the fact that it's'-I guesb they don't like to be called 
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another Silicon V»lley-it is a.i area of vibrant activity. It did have 
the universities. But the Midwest had the universities 

f i can't be replicated in the Midwest 

Government labs can't play a significant role? 
ni^now'^'rf';'- J^®''f^^ no reason, but what I would want to em- 
E^nS'/'i*^'** wouldn't happen in very many places. It probably 
wouldn t happen in more than two or three places in the whole of 
the industrial Midwest. Pittiiburgh is a metropolitan area that % 
hke y to be one of them because of the research at Carnegie 
Mellon, because of a large amount of research, the names of which 
111 the scientific jargon I can't even pronounce, but a large range of 
tremendously important research for the future, for as you sav 20 
years down the line, has taken place at some of these universities 
and at a high level that would match that that would take place at 
Harvard, NllT and Boston University in the Boston area, ft takes 
sjme^topics^ researchers on like topics, not necessarily the 

Ut me get back to the second reason why I think the industrial 
Midwest has not been a seed bed, let's sayf of entrepreneurial re- 
search activity. One of the main problems is that both the Federal 
labs^are not the argest of the Federal labs. The largest labs tend to 
all be around Washington in California, in New Mexico in a few 
1 smaller labs are the ones that are in the indus- 

trial Midwest. Even Argonne National Lab, one of the fairly large 
engineering labs, is really not big enough to make a dent in the 
Chicago metropolitan area. 

ruLl •'^'^"^ informal study I did for a group of businesses in the 
Chicago area, they were despairing over the fact that here's this 
tremendous university 100 miles downstate from them in Cham- 
paign, IL, that had no effect on the Chicago metropolitan area In 
spinning off new firms that would be able to grow within the Chi- 
cago infrastructure, in a metropolitan area that would normally be 
a place where it would be as important economically as San Fran- 
HmlTm?""-?"' So^^^e''«f.« gap here, a geographic gap, of some- • 
times 100 miles and sometimes even more that makes a great uni- 

"Uluil ^^..^^ ^^''^ "° 0" metropolitan area that's 
perhaps 100 miles away and vice versa. They need to be in the 
same place. 

That'.s the unique thing about the Bostc and the San Francisco 
Bay area, that massive metropolitan con.plex. Austin could be a 
smull version of one. Albuquerque could be a small version of one 

Kepre-sentative Lungren. Colonel Theuer, maybe you could cive 
u.s your insight, being from the Midwest. ^ 

Cal(,nf.| Tmkukp Let's start with the midsixties. When USA- 
CLKL WU8 established as a laboratory in the midsixties-the crite- 
ria for selection was published and BO-plus institutions submitted 

I t ^ -n r r V"'v^''s'ty of Illinois was selected for several reasons 
and I will ihst three or four of them here. 

Thtj (:orp.s of Knginoens was looking for a strong engineering 
school, one that was closely attuned to the mission which I read 
earlier, one that had a strong capability in conotruction manage- 
ment and in comouter technology, and had a strong graduate col- 
lege and technical library. 
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About peict'nl, r-^UKhly a third, of our technical capability is 
obtained from the u iversity community. We were designed to be 
university affiliated, t.nd have a large flavOi* of academia. 

The second effect that the laboratory hai had on the university 
is in the attraction or recruitment of facult. to the University of 
Illinois. We recently had a gentleman from Harvard join USA-- 
CERL and the University of Illinois. He cnie to Illinois with 
tenure as an associate professor. His reason r deciding on the 
University of Illinois was because he would have the opportunity to 
work with my laboratory. We have many faculty members from 
several universities on a shared univ^rsitv-laboratory contract 
basis. We have people at USA-CERL on a 50-50 basis, that is, 50 
percent university and 50 percent USA-CERL. 

So we, ^ith the university community share a magnetism. 
Indeed, we complement each other in many ways. 

In terms of the State, the State of Illinois, Governor Thompson s 
office primarily, has come to realize that there's a capability out 
there in the university community and in the last session legisla- 
tion was passed that puts the university at the focal point of pro- 
viding assistance and startup and grant, money for the provision of 
facilities, for the startup and/or expansion of high tech industries. 
Initial implementation of the legislation is for medical-related re- 
search activities. The spirit of the legislature recognizes the tech- 
nology coming available from the university and the use of that 
technology to bring industry into the State and to aid industry al- 
ready there by emphasizing the university influence in State eco- 
nomic development. , u . 

So the university now has a role and it s becoming the base, in 
effect the drawing card to bring industry into the State and into 
the region immediately around the university. 

Representative Lungren. You mentioned the first two patent li- 
censes that took place with lespect to the Army and both of theni 
involved going to corporations in the Midwest, one in Niles, MI, 
and one to Dayton, OH. You mentioned that you developed it with 
testing done on the Ml tank in Ohio as well. 

Are these just aberrations that we have of these two patents or is 
this something we expect to see more of as a direct spinoff from 
your operation from patent licensing? 

' Colonel Theukr. Those are the first two. we have one additional 
Item which is in the corrosion area, a corrosion monitor, that's cur- 
rently patent pending, and as soon as the patent is rscjived in 
hand we will then explore and proceed with patent licensing. 

1 might point out, as was noted earlier, we in effect— 1 11 use the 
term in quotos— "protect" the industry involved by issuing an ex- 
clusive license. So that any investment that industry makes is in 
effect protected from its competitors and it s recognized. That s 
why it^ in the Federal Register, so that anyone wishing to appeal 
or contest that arrangement can do so. So there is a public an- 
nouncement, . 

So the answer to the question on patentable items is yes. ihe 
answer on nonpatentable items is also yes. We're using the 
medium of the Commerce Easiness Daily to announce what we 
have. It's not patentable as such and we are looking for a manufac- 
turer because we've had calls from both the Army and the Air 
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"a**1"" .^'''^P- The device I am talking about is a 

V oice Activated Inspection System." e u •» a 

Representative Lungren. Let me ask you this. I don't know if 
you can answer this. Where would you say we are in terms oHm 
^TS f yT Stevenson-Wycder Acl not'jSsl limifing it To 

that, but the major purpose of the Stevenson-Wydler Act? In vour 
operation, are wo ten percent along the way where we want to be 
in terms of access to technology that you develop? Are we 50 per^ 

irlrL^V^'ti- ^ "^'^ ^« about number oY patents out, Vut 
in terms of where you would like to be and where you think we 
cou d be in terms of technology transfer. Are we jGst beginning 
that or are we pretty well along the line? oegmnmg 
Colonel Theuer. Let's use the term, sir, degree of attainment 
No. 1, tlie authority to transfer technolo^. I have^t heard too 
much about the real importance of that. ¥he real importance of 
that cannot be understated. There is the authority to DhvScallv 
Con" You ask and it can be pasLd oSt S 

AcTof l<WfrThI.f"^'T^"S preceded the Stevenson-Wydler 
Act of I'JWO. There are four laboratories r ght now in the Corns of 
Lngineers. Each one of them has been gufded by the foflowTng fn 
terms of published results, in terms of deeds, in terms of 
doing things for other Government agencies and for he S te 
sector: published reports, passing of technology to industrsr: wo?£ 
ing cooperatively with industry, and perhaps the easiest one to see 
n tZll^ T'^ a'"® operated through service centers 

r?nvLZo° f access to unclassified systems, equal access to 
Government operations-I don't care if they're States or other 
agencies-or the private sector. " 
ThUl^o^ Stevenson-Wydler Act in effect has formalized that aspect. 
The. _e s always been a large amount of involvement. We havras- 
sisted municipalities with specific problems. We are working with 
nf^ fiS w^"^'*' administrators and city managers in the State 
' hilToK working with pur sister city in Champaign. 

her laboratories have done similar things. In a formal sense 
e h of our laboratories have an ORTA. Ea?h of them h^ve desiS 
n/ ed persons who reach out, so to speak, on a "push" basis by at- 
^^f^="«,f«ietings, working with local communities, becoming pro- 
feMslonully invorved, both fn the Government sector, local and State 
government, and in the private sector. 

There s also been an awful lot of publishing. For example, in a 
T^u^ w *^t? ^' News Records, the accompZhmentI 

of the Waterways Experiment Station, one of our sister labs, were 
•eported. The Engineering, News Record Article addressed the us^ 
of thr ,sand griJ system," an expedient type of treadway being 
used by u construction industry in Alaska. Tlius, the products and 
uccomp ishmen s of the labs are not only reported by our people 

film m.^frn f r^-i^ r'l^.^t? biggest wav we get the in 
i.m out. th(. .■ clividual publishing of specific accomplishments- 

!l. aTZTl '"^'"^ ""^ ^'"^^^ publication solicit information from 

A erne in point. YouVe heard about CERL. We have an experi- 
men station with really a single capability that does a lot o^hy- 
draiilic work. They do work throughout the United States in the 
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inland waterway syHtem, do a lot of modeling of hydraulics, and 
most major city works construction efforts are modeled to check 
them out, to verify calculations often before these works are actual- 
ly constructed. The cold-region laboratory does an awful lot of 
interaction through technology transfer. The construction of the 
Alaska pipeline is an excellent example. Our cold-region lab in this 
instance had technology that was otherwise not available else- 
where in the United States. 

Our labs capabilities represent in many cases a unique capability 
that often times doesn't exist in the private sector. 

Representative Lunoren. Thank you. 1^ 

Mr. Dacey, where would you say we are in terms of from your 
perspective implementing the spirit of Stevenson-Wydler Act? 

Mr. Dacey. Well, I would agree with what Colonel Theuer said 
about being pretty well along that road already before the Steven- 
son-Wydler Act came along. 

My impression of what Stevenson-Wydler has done is to put 
more emphasis on technology transfer, to make a more formal— 
shall I say— implementation of funding; that is to say, set aside a 
half percent of your funds for technology transfer specifically; to 
require reporting in the larger places to nave a technology-transfer 
officer, as we have at Sandia. His name is Bob Stromberg, if any of 
you want to get more information from him about this. 

But I don*t think it addressed many of the other problems we 
talked about today: Problems of incentives, problems of proprietary 
interest, problems of transfer to large industry instead of small in- 
dustry. I think that as far as Stevenson-Wydler went, it was a good 
thing. I think that it has at lea^t, as I think Professor Malecki said, 
focused on the problem and mad^ people aware of it. 

One of the reasons for having such hearings as this one, I sus- 
pecU is that the nature of the problem becomes better understood 
than it was before. 

But, in my opinion, the Federal Government can go further in 
legislation which stimulates domestic technology transfer. 

Representative Lungren. Mr. Miller. 

Mr. Miller. I think Ym mostly in agreement. I don't know 
whether to say the glass is almost filled or partially empty. There 
wore indeed before Stevenson-Wydler pockets of excellence that 
were essentially performing well in these areas that the law in- 
tended. The Army Corps of Engineers is notable and many of the 
national laboratories, and certainly NASA and many of the agri- 
cultural research stations. 

But there's been also some evidence of a retrogression from 1980 
to the present in certain of the non-Army defense laboratories 
where there's been a lessening of emphasis on the laboratory level 
in terms of level of staffing. 

So along with the good news, there's some bad news; but I would 
say it hasn't been fully attained but it's largely attained, perhaps 
the H^LxsB is HO percent full. 

Representative Lunoren. Professor Malecki, as I understand it, 
you believe that the Federal labs do not produce the primary pros* 
pect for innovation and technological progress in the country with 
respect to spi'ioff, but 1 gather from your testimony you don't think 
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it's un insiKniricant contribution that they make to innovation and 
technological improvement in the private sector? 

Mr. Malecki. Sure. Obviously, the mission of the Federal labora- 
tones IS not to promote regional economic developnierjt or to spin- 
off new firms or to create commercially applicable innovations. 
None of those is the mission of any of the labs that I'm aware of In 
lact, they re very far from the mission of most. But each of them 
has a significant impact on itw region by bringing in a different set 
ot people than would be employed and resident in that area other- 
wise. 

In the regions where there are other researchers, engineers, sci- 
entists, other innovators, they add to the entire aura of innovation. 
1 he whole topic of innovation is one cloaked in mystery and in fact 
one ot the prominent authors on this topic, Nathan Rosenberg fe- 
cently \yrote a book called "Inside the Black Box," on the topic of 
innovation in which he said some of the things we don't know. But 
some of the things that we do know is that innovations, whether 
they come out of Federal laba or anywhere else, are likely to create 
the kinds of regional inducements for economic development in 
major places more than in smaller places, in areas where there is a 
variety of people, variety of research and educational activities 

^5 Sm^ i*?**. "'*f?r P.'^^*^" Unfortunately, we focus on Route 
1^8 and Silicon Valley. Perhaps it would make sense to make more 
studies of the smaller areas. The few that have been done don't tell 
us very much. 

Representative Lunoren. Your testimony reminds Ine of the sit- 
uation we are dealing with in the medical profession. If you want 
to know why you don't have highly super specialists in some small 
little town where there's nothing else, it's because individuals of 
that sort by and large like to have regular communicitions with 
their peers and do enjoy some of the things that you mentioned 
I hey like to be close to universities and things of that sort, and I 
guess Its not surprising in the field of innovation and entrepre- 
neurship as well as in Medicare. 

I want to thank all four of you for taking time to be with us. As I 
say, this is going to be a series of hearings on the whole question of 
innovation and entrepreneurship and how that fits into our efforts 
to increase economic growth in this country, and we wanted to 
make sure that we didn't overlook the area of Government labs. I 
asnure you we are not trying tu say that the whole effort is to be 
placed on the shoulders of Government labs. That would certainly 
be inappropriate, but it also at the same time ought not to be over- 
ooked, and I think your testimony has helped us to begin to take a 
look at It from the perspective of the overall hearings. I want to 
thank you very much. 
The committee stands adjourned. 

(Whereupon, at 11:55 a.m., the committee adjourned, subject to 
the cull of the Chair.] 
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THURSDAY. AUGUST 9, 1984 

Congress op- the United States* 

Joii^T Economic Committee* 

Washington, DC. 

The committee met, pursuant to notice* at 10 a.m., in room 1310, 
Longworth House Office Building, Hon. Daniel E. Lungren 
(member of the committee) presiding. 

Present: Representative Lungren. 

Also present; Charles H. Bradford, assistant director; and Robert 
Premus, professional pUiff member. 

OPENING STATEMENT OP REPRESENTATIVE LUNGREN, 

PRESIDING 

Representative Lungren. Good morning. 

Many States and regions are experimenting with new approaches 
to spur economic development. They are beginning to recognize 
that innovation offers a more promising path to economic develop- 
ment than perhaps their old job pirating strategies. Innovation ex- 
pands the regions economic base and modemues existing indus- 
tries by lowering cost and improving product quality, and innova- 
tion holds the key to competitiveness, job creation and the future 
health and prosperity and health of the Nation, as voU as its re- 
gions. 

In the past, the entrepreneur and the development and applica- 
tion of technology to American industry have all too often been ig- 
noredj particularly on the Government level, especially here in 
Washington. 

Fortunately, the new wave of State innovation strategies that 
we re experiencing has brought them back into the forefront of na- 
tional and regional public policy discussion. 

Today's hearing will focus on what actions State governments 
are taking to encourage entrepreneurship and improve their cli- 
. mate for innovation. In particular, those State actions aimed at re- 
moving technological, labor market and financial barriers to inno- 
vation will be explored. These actions of States, when viewed indi- 
vidually, could by some seem insignificant, but in their totolity, 
* they represent a significant and welcomed effort to improve the 
Nation s environment for entrepreneurship and innovation. 

The factors behind the new tech movement, as the Stete innova- 
tion strategies are often calledf will also be explored. 

Are the States now looking inward to targeting the process of in- 
novation, or is this just an illusion? Have they really given up their 
smokesteck chasing or job pirating practices? What is the Federal 
role, if any, in promoting State innovation strategies? The commit- 
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tee is interratt'd in .seeking answers to these and related issues in 
today's hearing. ^ 

This is the second in a series of nine Joint Economic Committee 
hearings on the climate for entrepreneurship and innovation in the 
United States, I just might say that often times we are supplied 
with many charts and esoteric arguments by economics as to what 
makes the economy move, but too little of the attention is given to 
what makes people move and how we can encourage their ingenui- 
ty and their imagination in the spirit of entrepreneurship. 

The witnesses before us are well qualified to speak on the sub- 
ject. Governor Matheson of Utah and Governor Thornburgh of 
Pennsylvania, States in the forefront of the recent high tech 
moment. Mr, Beilman of North Carolina will speak on wnat his 
State is doing to encourage innovation. North Carolina with its 
famed Research Triangle Park has a long established reco/d of suc- 
cessfully encouraging high-tech development. And filially, Mr, 
Brennan will share his expertise, which he gained through numer- 
ous interviews witli^ entrepreneurs and State development officials, 
on what motivates entrepreneurs to locate in certain/areas to de- 
velop their innovative company, / 

Gentlemen, we welcome you lo our hearing today. We look for- 
ward to your testimony rnd to the^ question and/answer session 
that will follow. 

I would now have Governor Matheson and Governor Thornburgh • 
give their presentation. I would mention that your prepared state- 
ment will be made a part of the record, but you may proceed as 
you wish. 

STATEMKNT OF HON. SCOTT M. MATHESON, GOVERNOR, STATE 

OF UTAH 

Governor Matheson. Thank you. Congressman Lungren, 

It is always a pleasure to have the opportunity to appear before 
the Joint Economic Committee of 'he Congress, and I am particu- 
larly pleased to be invited to share the discussion in one of your 
I nine hearings on improving the climate for innovation and econom- 

ic growth. it*s also a pleasure to share the discussion this morning 
with my friend and colleague, Dick Thornburgh, from Pennsylva- 
nia. We seem to run into one another often these days, and it's a 
pleasure to appear with such an 9Ut8tanding Governor as Dick, 

I d like to take just a few minutes to summarize the prepared 
statement which you have received into the record. Congressman 
Lungren, and each of us will, Tm sure, present some perspective of 
the t»(Torts which Vm sure each State is pursuing to find ways to 
innovate and improve their economic climate in their respective 
States, / 

And I think it is fair to say the competition these days among 
the States is about as intense to attract the kind of business we*re 
talking about, m 1 can remeYnber, and every Governor is spending 
a groat deal of his time to attract, develop, and nuture that kind of 
business. And it has not always been thus in the State of Utah, We 
were pretty much asleep, in terms of economic development, until 
(t{)V. Calvin Rampton was elected Governor 20 years ago, we really 
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did not v an uggrosslvo promotion of economic and industrial 
developmt.it m our State. 

He recognized, however, in 1965, that whenever Kennecott 
sneezed, the economy of the State of Utah fell to its knees. And I 
remember a 6 months' strike in our State during the time that he 
was CTOvernor at Kennecott and the economy of the State literally 
came to a standstill. He recognized that you simply can't rely "on 
one or two industries to provide the rontinuing economi ^1 race, 
when the problems of growth continue to face the State, particular- 
ly in Utah, where we have hut one interesting fact that no other 
State can claim We have the highest birth rate of any State in the 

United States. As a mnffpr nf fa/«f f'o ~« Ui^U -I 1.1 XI . 




ahead. 

But Hampton realized that we simply had to start changing the 
historical approach to the way we managed our economy, and he 
decided that we needed to get into the diversification, and that has 
simply been the means by which we've been able to survive Eof 
example, I mentioned that copper was our mainstay. We're £K«tate 
that grew up with minding hard rock metals. And I jusTpresided 
over the next stage of Kennecott laying off an additwnal nearly 
d,000 employees within the last few weeks. I remember when thev 
o^/i ^% "L'^?^ employees. They're now down to about 

^,000. So we ve decided that no single entity or single approach can 
do the JOO in the States any longer. And we had to link our re- 
search to our development, our education and our training into de- 
ve^opwient and a cohesive strategy was the only way we covl pro- 

We also discovered the partnership concept between the public 
and private sectors, which is now very popular, but we've been 
working on that for a long, long, time. The record has been a suc- 
cessful one, and I ve attached to my testimony a list of the indus- 
tries that have come into the State and their impact on jobs since I 
have been Governor. And the way we have had to develop our eco- 
nomic base in our State to keep up with that massive growth which 
I mention, IS to target potential industries and companies for ex- 
jansion. We simply can't go out with our limited resources and 
have a successful impact by attempting to do a generic approach to 
innovation and technological growth. 

Now In doing that, there are always many barriers to overcome. 
There are financial bapriers, labor market barriers, and it is a 
touch challenge. But our goal has been to improve the climate, and 
to do that we simply have to go out and show the people of the 
country what we are offering. 

Now we haviB approached it both in a traditional way as well as 
in a nontraditional way. The traditional approach which we have 
followed involved exempting the tax on inventories in transit, to 
begin with, but then we eliminated the inventory tax in our State 
altogether, and now we are called, as many Western States, a free 
port State, And anyone who wishes to bring their goods into our 
State can store them there for a year and not pay any taxes on 
those goods. And if they take them out within that year's time, 
they pay no taxes at all. And the common carriers have now de- 
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vist'il a traiisportalinn tontcpf whoreby you only pay one freight 
.'i. » imiu your onK^ ' io your ultimate designation outside the 
Slate ol Utah. That has revolutionized the State of Utah, in terms 
of tranhportation opportunities, and thousands of jobs have come 
\u, for ihat reason. 

W(» then enacted a research and ct^velopment tax credit, and 
wi*'re cu^Tently considering the elimination of sales taxes on new 
manufacturing machinery. I have the interesting experience of 
dealing with a company that makes diapers. Incidentally, that com- 
pany has found a ready' market in the State of Utah for that prod- 
uct. I Laughter. I 

Hut thar company is interested in having the machinery that 
makes the diapers exempted from the sales tax, and if we are going 
to be c()mpetitiv(», it turns out that all of the Str.tes surrounding us 
already have exempted that machinery. So I artfiooking at the pos- 
sibility, m a special session, of exemptinfj that sales tax. 

We then developed a capital budgeting ^stem in the State of 
Utah I might suggest that for the Federal Oq^rnment it is npt a 
uad system to use, and we have found that tharhas had a profound 
impact 0.. the way that financial experts look at uie Slate of Utah* 
They look at the way we do our budgeting, and when we went to 
the capital systcMn 'A or l^years ago, we inched up our credibility in 
the financial markets dramatically. Now that has really, on a tra- 
ditional basis, helped us dramatically. 

But in a nontraditional way, we've attempted to try and find 
techniques that would really aid in the innovative and technologi- 
cal field. For example, we have a small business revitalizaMjn pro- 
gram which we have inaugurated for small busirwes in the State. 
We Wbw the first in the Nation to panicipate, and we have more 
small revitali/ation program loans and grants in combination rfbV/ 
than any other State in the Union. 

I was Very interested in pursuing the support for hi0i technology 
I'Icas ^ V taking an idea and converting that into a small company 
-ukI d(»veloping it, and to show our intent to do that, I submitted a 
hill to our h ;islature a year ago in January to create aiUtah tech- 
nology finawce corporation. That's a high sounding phrase to create 
a public corporation, served with a board of directors made up of 
|)rivatr citizens who are experts in the field. We appropriated some 
funds Secn^tnry l*ierce helped me with some additional funds. And 
tlu'V examine ideas and put equity money into that corporate op* 
portunity. We don't manage the company, and if it's a success, we 
take our equity back. If it fails, we go on to the next idea. But that, 
as M'Ofj mom\v, is becoming a means by which companie*^ that can't 
(jtfirrvMsr grt thi' funding, have been able to start their new busi- 

Wf» tlien passed another item of legislation earlier this year 
call(»(l *Privali/ation." We are now able to bid sewage systems, for 
pxamph', MMfl transf)ortation of sewage systems, out to private en- 
Iri'prenpurs We are now itist(»ad of going out and bonding, going 
fiu bids I'rivati* companies are coming in and uoing the traditional 
detrimental services, and we're finding that the cost of doing it 
through \\w |)rivati/ation approach is startlingly lower than the 
traditional ways that we've Im en putting those businesses forward. 



b.i 



HI 

We tht'n amended our State retirement fund statute to allow our 
retirement board to invest in venture capital pools. sVe're startinf{ 
out with a small $20 million program, and up to now, the invest- 
ments they have made have shown tremendous promise. 

We also allow State tax credits to encourage rch and devel- 
opment. . 

Just to give you some of the ideas of nontraditioSial ways that we 
have attempted to attract and develop a broader base for our hiuh 
technology opportunities in our State, 

We have found that labor availability and skills are critical fac- 
tors in regionalizing the location of high-tech companies. We cer- 
tainly realize that if we are going to be successful, we are going to 
have to sustain our higher educational commitments. In fact the 
only reason we have any success at all in high tech is because 25 
years ago. we invested heavily in research in our three universities 
in our State and we are now reaping the rewards of that 2r)-year 
investment with interesting and productive concepts. For example 
we have used-during the economic downturn of the past few years 
a good share of our Federal mineral lease royalties, and we single 
. out one of the disciplines on one of the campuses. For example the 
mines-and minerals department required a new buiding, and we 
set aside mineral lease .T.oney to put together the necessary capital 
fornii^ion to construct the new building which, in turn, precipitat- 
ed research grants into that department equal to about double the 
cost of the building, the flrstxyear, 

*I did the same thing" to build a new chemistry building, and as a 
result, we now have the third best chemistry program, I am told, in 
the United States. 

We did the same thing for engineering up at Utah State Univer- 

jn other words, we target those limited funds to the areas which 
wi 1 produce the opportunities in the innovation and high tech 
field. 

Last year, l.OOO underi^raduates and 5,000 graduates, from our 
Utah universities and colleges, received degrees in et ineering and 
computeT science. We are continuing to highlight the areas which 
Will produce the people that are required in t.'-e field we're discuss- 
ing. I might point out that while we are doing that, our neighbors 
are certainly not sitting idle. 

My good friend and competitor in Arizona, Bruce Babbitt, has de- 
cided he wants to have the best engineering school in the United 
States down at Tempe, and so he has put a $;10 million program 
into engineering and has actually taken funds away from other tra- 
ditional sources on the campu.s. In fact, I was talking to the dean of 
the law school, and he was very upset about it, because they took 
.some of his lega funds away to put it over in engineering. And he's 
pretty serious about.it. and I know it, because he happens to be a 
hrother | Laughter) 

And he didn't have a kind word for Governor Babbitt. But the 
dean of the engineering schooi^is absolutely delighted 

The net effect of all that is that we are all competing to get the 
training in the areas that will feed the innovation area, the subject 
of this discussion. ■ 
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In lorms ol put^lif and pnviilc init intivcs, we hav(' a science advi- 
sor and a State advis(;ry council on science that (»xaniines new con- 
cepts and ideas to advise both the (iovernor and tht» le^iHlature, 
And in tfiat area, we have utih/ed the research which has been 
lorward on tlie campuses for many years to our advantage. 
For example, we have a departnuMit of bioeniiineering which I 
think probal)ly pro(luc(»s more new ideas W r new products than 
almost any 'other discipline* on the campus, arid as you know, we 
liave lH»cyme the national center Tor artificial orj^an research. 

In addition, the University of Utah has an interesting ofTice; 
namely, the patent and product development office that helps 
transfer new products to private use. And when they agree to tafte 
some! [ling to patent, they take a small equity interest in the com- 
|)any, and \hr university has hern able to license 20 small startup 
compani(»s just since And I am not aware of too many States 
that have that ca.pacity in the university level It has been very ef- 
fcH'live for us. 

We alsr) liave di»v(doped at the University of Utah a very sophis- 
tica!<*d researcli park. It has IT buildings and represents an invest- 
ment ol al)out million witfi ()()() employees now. And now 
we'n* designing the opportunity for a research park at the Utah 
State UniV(Msily at Logan. The mission of those universities and 
colleges is committed in a (h'amatic way to a research prio Uy, and 
.sonn' p<»ople are concerned that maybe if we go too high into, re- 
search, we are not addressing the traditional roU» of those institu- 
tions. . \ 

If anybody would examine the economic impact those institutiotis 
\vi\\r in tlie State, they would reali/e that they produce jobs and 
income and taxes, and that the research is a major way that we 
spinoff in lh(» ideas that create these new high tech jobs. 

T'vo oth(M' |)oints. Regulation. We continually in public life get 
naileil with lUv fact that we overregulate private indu.stry, and 
evi'ry (iovernor commits, when he goes into office, that he is going 
to reduce bureaucratic regulations. I am sure that Dick has experi- 
enced lhat» and 1 know^ Congressman* that con.es to your attention 
constantly about the Federal bureaucratic machinery. I can assure 
you that machinery exists at the State level as well. 

Mul lh(M(' is an iinswtM' to that, in my opinion, and it is time for 
us. I ihitd^ to put that in this perspective, if we're going to have 
tliat aid in the development of high tech industriejs in t)ur State, 
\Ve all want to deregulate as much as we can. And my theory is 
that We have to do some rc^gulation, and so i entered into a part- 
nership got a piiXi' of legislation througli the State legislature, 
,)n(l we riilei uilo M) agreenUMit with the buslne.ss that is regulat- 
ed, and we joinllv sit down, and we work out what we think is the 
,ippropriate level of regulation for that industry. And we have 
found that \hr iiulustry itself wants some regulaUon. But if you sit 
down with ihem and help decide what is in the public intere.st and 
jomtlv negntMied that with the f)Usiness (Mitity itself, you tmd up 
liavinv^ reuulalory atmosphere that, in my opiiuon, is much more* 

«-Uii csslul 

We iuive found, finallv. that tlie public-private coopcM'ation con- 
cept I fiat lias l)een hanl(»(l around so much th(» last few years really 
does make s^'ustv W( have found that whenever W(» have a prob- 
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IfiM, I he Jobs TraininK l'attiU'tHhi|) Act is u koocI exumple of how 
tin- public-pi-ivute partnership can really work. But we have at- 
ttMnpted to do that in every area where the impact of tho State gov- 
crnnuMit falls upon private business and we have found that by 
doin^ that kind of an interface that we are able to solve our prob- 
lems much more dramatically and much sooner. 

I think it's fair to suy that we are very competitive in terms of 
establishinK a climate to innovate and to develop the proper eco- 
nomic Kiowth in our State. It's not fair for us to be placed in the 
same category as Silicon Valley or North Carolina ancTother States 
which have great reputations. But we are a solid, committed State 
in the field and over the years have been able to develop a success- 
ful and innovative pro^'ram, and this will continue. 

Wo are very pleased to be a part of the opportunity to present 
those views to you here today, Congressman Lungren, and I will be 
very happy ^o respond to questions whenever you get around to 
that part of the program. Thank you. 

IThe prepared statement of Governor Matheson, together with an 
attachment, follows;} 
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Pricparkd Statkmbnt ok Hon. Scott M. Matiiiwon 



STATE STRATEGIES TO |MPRO V£ 

TME timn m — ^ 

INNOVATION AND ECONOMIC GROWTH 



ChMrman Lunqr.en, Senators end Representatives of the Joint 
tconomli Conrmiittefl, I epprecia e the opportunity to present 
testimohy here today on the suoject of Utah's strategies for 
i-nprovlng t^e climate for innovation and economic growth. We 
believe that the state of Utah has developed some creative and 
effective programs in this area and I hope that succeeding 
administrations will continC^e to build on our efforts, we have, 
through practical application of these innovative programs, 
attiacterj now industrial development to '<cah, and I am pleased to 
present ^o^^e of our experiences ^tor your :onsiderat iun here today. 



BACKGROUND 

Aboijt i*!) yoars ago, under the leadership of Gov. Calvin L. 
^Mmpton, the •itate or Utah began to aggressively promote economic 
find Industrial dJbveloPnient . It is important to emphasi2e at the 
berjinning that ^teh is somewhat unique in its economic development 
nofds. As /ou*may knOw, our population rate is the highest in the 
nation. Obviously, we need to provide Jobs for our citizens, and 
vinder *.ne cl rctjmstancos , we must provide them at a very high rate of 
Increase . ... . . - . - — 

Gov. Rempton made some eTtceptional progress in infusing the 
state's economic development effort with new programs and ideas. In 
the years since I took office, we have realized that Utah's economy 
must be diversified. Tor example, the copper mining and refining 
Industry .9 considered for meny years to be one of the mainstays of 
Our economy, ^^s you probably know, the copper Industry is troubled 
tnese days. Kennecott Copper Co. recently laid off nearly 2,000 
pmolo/ees In jtah. A well diversified econon.c base helps us absorb 
shocks 1 ike this . 

Diversification also helps us survive some of the major problems 
over which individual states have little control. An example is the 
monuirtental deficit under which our nation currently is struggling, 
fhe Overall deficit problem, and more specifically, high interest 
rates and trade rteficits, hav* serious ne'^ative implications for our 
international trade erTjjrt-. 
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Therer is no slngi.T govornfftental entity, nor any single approach 
that provides the total ans-^er In our quest for diversity In 
economic development. I believe that statement would apply to any 
state with similar goaly in mind. States must adopt comprehensive 
approaches linking research and development, education and training, 
and sn^all huslnes-* uev^lopmont Into d cbhijslve strategy. A recent 
report * ,m the National Governors' Association suggests that 
"broai. ..lultiraceted, comprehensive approaches provide the best 
oppor^•lnJ ties for actualliclng state potential for technological 
innovations." Infrastructure development, education reform, 
manpower training for displaced workers, state and federal support 
of reseai'ch, financial management assistance, and strong 
partnerships between the public and orivate sectors are all integral 
parts of successful state plans to bolster economic development. 

I believe the record shows that we have been quite successful. 
We have developed a creative national campaign to promote the 
advantages of our highly educated and productive work fon&e, our 
abundant natural resources, and our positive business climate. Our 
initial efforts were directed simply at bringing In new Industrial 
activity, but over the years we have oecome more knowledgeable, 
putting Into place a sophisticated research effort designed to 
gather relevant economic development data and to target potential 
Industries qnf) companies for expansion in u^oh. For evamOle, we 
wore one. of the first states to do target studies and marketing on 
high growth technology companies and companies needing to expand 
office spar.e. 

You have asked for my comments on how Utah is overcoming 
I'inanclal, labor market and technological barriers to innovation in 
high-technology growth. This is a tough challenge and it is not 
solely a state responsibility. It requires the closely coordinated 
efforts of federal, !>tate and local governments, and the private 
sector. Attacking these barriers, the state has made a concerted 
effort over thp years to not only improve Utah's buslnjss climate, 
buf to (flake it among the best in the nation. 

we have tried f.o do this by utilizing both tradi tlon«il and 
non-t^adUlonal approaches. Our traditional activities have 
errioh^isi /p'l tax reforms, and our non-traditional approaches have 
In: itifje^j the creation of some innovQ>tive new programs. 

The TRflPITlQMAL APPROACH 

with respect to financial Initiatives, we review the state's tax 
structure each year to Keep it In harmony with the needs of econcmlc 
f^•^*'*loD•^en^. . Initiatives in this area have included the exemption 
I - I'M? of ^<i<ps on invenf.ories in transit, and el im Inat i ng the 
Invfn^nry \.4t fi 1 tO'i'»ther in 1 9 7 5. In 197A we convinced the Utah 
'-*!gi ->U^i^•» it wouM oe a guod Mea to enact a research and 
iev*» loDt^^nt ta< credit, and we are currently considering exempt.'ng 
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thn sales tax on new monufontur Ing equipment. Our ctrporfite income 
tax Is among the lowest in the nation, and our overali business tax 
structure, at both the state and local levels, Is ranked 40th among 
the states, according to a recent study by the National Tax Jour.ial. 

we also hove made a strong commitment to make substantial 
investments in our public infrastructure developing a capital 
budget system. These coordinated investment strategies hove served 
n^il to support cur long^'ronge economic development objectives, and 
we expect they will continue to do so. 

SOMt N£w IDEAS 

In the area of non-traditional activity, an important focus of 
the second term of my administration has been the identification and 
Implamentat ion of various policy initiatives designed to enhance the 
availability of capital for private sector economic development, and 
to find solutions to the long-term financing gaps faced by our small 
business entrepreneurs. ' 

These initiatlvos include a Small Business Hevitalization 
program, creation of the Utah Technology Finance Corporation, 
endhling legislation for the privatization of some public services, 
legislation to allow the State Retirement Fund to invest in 
professionally mnnaged Utah venture capital pools, and state tax 
credits ' o encourage investments in research a..d development 
partnerships . 

^MALU BU^lN£bb RE V HAL IZ AT ION PROGRAM 

Utah was one of the first states to participate in the federal 
>mall Business Revitallzation Program which makes SBA 503 loans and 
ijrran Development Action grant funds available to the states. We 
have Just entered the third year of participation in this program, 
and of toe 3^ states now involved, Utah ranks first, on a per capita 
basis, In the amount of money placed with small businesses* 

The UTAH TECHNOLOGY FINANCE CORPORATION 

The Utah Technology Finance Corporation encourages and assists 
the establishment and growth of new high technology business in 
Mtah. The corporation has received money from both public and 
private sources, Including federal and state funds. Its trustees 
Incl trie representatives from the private sector, university and 
DubliO officials. The corporation will continue to concentrate on 
developing home-grown business in Utah by providing seed money in 
several Important oreas. 

Thi?se Include research contracts, program giants, equity 
ir>vf»sti^pot . convertible loan'j and venture financing. The 

)rt?or'iUnn will, in effect, be a revolving account where money is 
Invested 'ind reinvested. 
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.nrt crsated in 1983, will provide start-up mon )v 

2h?cr^? r,[?r^i^'' °" successful research, or lake s posltlSn'^ 
which win allow for conversion into equity at a later stitnt> in 
so«,e case, the corporation will .ake direc? e5uJt}"!"elu2nis/ . 

It has 8l90 rooulted in a State Small Busin«ss Innovation 
Research Program similar to the Federal SBIR and will p?ovid2 
research and development finance to meritorious applications o-ly 
partl/ally funded by federal programs. "-"".ions o .ly 

LABOR MARKET BAnRIERS ; 

ruspect to labor market barriers, a study entitled. "The 
.B?lin1 h! ''i^' Technology Flro's and Regional Econom c Development- 
•»as done by your staff in June 1982. It found that labor "f""^""- 
avallab llty and skills were the most Important factors influencino 
n, ? [fS, r"?^ locctlon of h I Qh-t echno lOQy Companies "adUional ly^ 
rcninlV SJ" reliable and well trained Our ^' 

sSo^tS V'^ vocational schools will continue to 
!Vnn^i^»? «or'<<'rs for high-tech industi/les. Utah has made a 
slgnlflcar,'; financial commitment to the development of the related 
alsclpllnes so critical to the success of hAgh-tech f rms An 
exaoipin or this Is our use of the state's /hare of federa mineral 
loose royaltlos for research buildings and equipment 

Ir 1982-8;, Utah's system of higher education awardad i nnn 
unciorgrarfuato an-J 500 graduate degrees in engineering SnS JoSSuter 
'.clf,nco The u.uversity of Utah in Salt Lake City has the ?2?aest 
engineering progr. in the state. Our majorpr vate Lhool a?iah«n. 

"^^l^^'lty. «^i<=^ is also the state's la ges p^ila?^' ^ 
employer, has a very successful electrical engineerino oroaram and 

'Jac?;?og%i:;:'"'^^ ^" ''''^''^ mSd^S in' ?Se'na?ion"? 

Utah's rour-year bachelor programs and two-year asyoclate rti»ori»i. 
programs are providing Increased training fors&ts Suhlno t? 
jrori. in h gh-tech Industries. Thus, Utah's four unlvers tleS and 
two technical Institutions, all located along the Wasatci, Front the 

n, rH'\'."'K"^f°''.'''f°"='^"S ^"-^ Logan on the north to Pro" oA K 
nouth, npve been Instrumental In meeting the skilled manpower needs 

i" Oepartment of Labor has funded a pilot 

program called the Wasatch Front Enterprise center, to assist new 
?H- ^°LVr""\^?.^?""^"3 latJor «nd management skills 

h^w^!!?.^ r'^^'/c'^' ^t'V J° Associated with the cente?, 

I??n?f h!f ' ^'"'^'^ Private Industr). Council Is a cooperative 

nu«? n«S 7^H? and Private business to train and place 

qualified Indlvldunls m today's dynamic labor market. 
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The council is composed o^ a wld» varU^-y of business and 
government leaders who volunteer their time and expertise for the « 
Improvement of training and employment opportur.lties in our 
communities. Finally, we have attempted to coordinate federal Job 
Training Partnership Act funds in a way that maximizes training for 
the needs of new and expanding businesses, and emphasizes. 

Jobcreatlng activities. t 

I decided to place our JTPA programs under the lurisdiction of 
the Department of Community end Economic Oevelc.pi ent to ensure that 
the resources were coordinated with and enhanced ongoing economic 
development efforts. 

PUBLIC AND PRIVATE INITIATIVES 

Utah is also addressing the technological barriers to innovation 
through both private and public sector Initiatives, we hcve a 
science advisor and an advisory council on science and technology to 
advise the governor and' the legislature. In addition to the 
research and development tax credit, the state's university system 
provides a research environment which fosters n mutually beneficial 
par'-nei^ship between the uni/ernlty and high-tecn industry. There 
ore numerous examples of the academic cin*,munlty ' s dealcation to 
CO i ladorat Ion on research and technology, and a good onp is the 
College of Engineering at the University of Utah which has become a 
center for high technology research, novernrr-ent and private funding 
for this effort totals $8 million ann-ially, and the colle^^c Is now 
ranked in the top 20 naticail,. 

The University of Utah's Department of Dioenglneer ing has become 
a national center for artificial organ research with such 
developments b% the artificial heart, ey8» ear, and the wearable 
kidney. Research is also being undertLKen in electronic diagnostic 
monitoring and therapuMc devices, as well as on biocompatible 
materials. Other high-tech areas of enphasis include recearch ihto 
composite materials and computer Interactive applications. 

Beside jtoviding facilities tc jev&lcp technology, both Utah 
State univt»rsit/ and the University of Utah have established 
effective channels to transfer new products to private use. The 
University of ^Jtah's Patent and Product Oevelopmenc Of flee, actively 
recruits firms to license university techhology. One uniqbe aspect 
of the university's program is that It will jccept equity interest 
in a company as payment for a license. Through this strategy the 
university has made it possible for 2D small start-up companies to 
obtain licenses since 1961. 

The university of uta^^ ^'•as also developed « research park to 
facilitate the interaction of university knowledge with industry. A 
,':rltl':ril r irt In establishing the research park was the 
willingncis or ' hn military to declare certain undeveloped land near 
Tor*- Douqlas, which is located adjacent to the camDus, as surplus, 
and allow for the transfer of the land to the unlversitv following a 
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S!^-!'"™ ^" Stanford University's research park. A 

management plan wa$ developed to provide a carefully thought out 

sJn u er^'s^ncrf,,? hi S'tichnoiSg 

occupied? buildings have been completed and 

^^Vl '^'^rjertly ^epre-jents an Investment of more than $85 
!nri fhl I?nn" *'?°V''*"'^ employees are Involved and their payroll of 
2?onoij! " annually Is a significant factor In Utah's 

u »?'-cf J?f 5"!^?*"^' °'' P"** the Utah Innovation Center. 

FLnS^Tnn^'^HS^'"^ " ''""'^s ^"m the National Science 

Ita?t ui Moh^?::.5'iin^' ''"'''°*? °^ t° develop 

start-up high technology companies. In return for an equity 

position, or a share of Interest In a firm's technoloav. the cent-r 
provides Ventura capital, management asslstancertechnloal uSrary 
?.Hir!i'?"!; """^ secretarial and legal serviced. Since 1982 "en 
federal funding ended, the center has become a private firm 
consistent with NSF's hopes that it would evolve Into a 
self-sustaining entity. <=»ui»o mtu a 

cnn,fr.,nJ?!^n^!^?*'' ""^^'"slty in Logan, plans are underway to begin 
construction of a research park and a branch of the Utah Innovation 

S2ve^ODme2^n?^^:;??"f'"^ 'P^?^^' ^"-^ "5"'' '"""^ includes the 
development of small, inexpensivri communication satellites launchad 

whlch'Ar«!'n'? »;!-ttle, the development of infrared Inst rumint2?iSn 
TnJ-^,?J? °' * contract with the U.S. Air Force, and 

co«'P"t«" to diagnose and provide Interactive 
training for the handicapped. 

o.,fhn2^nr^?i"'i".: 8n advisor to firms on business trends and the 

best-selling book, Megatrends , has Identified Salt 
nius ^a^'^c"^°^*'? ™^^^great opportunity-: He 

??fr ?n »^*?J*/?J'^S^'= resources are brain power and quality of 
life. In my 1963 State of the State address, I observed tha* 

;n?w^«n:^^^'""^•' ^? ^■^^ transfS?m'lng So K tne 

r^f^ff,.^'^ i^" *"^Pla". High technology companies depend on 
Intel Igence as their raw material rather than access to new 

! V^V^'' " climate. 1 believe Utah Is uniquely 

Hf« h^^'^'Ii^ \\T "-""Sl^g economic trends. Our qualitj of 
life has been, and will continue to be, a key factor In attractlna 
^^?iIni'J"^2^ professionals In high technology companies. Our ^ 

nfn^iH;]^'"?^"??' J''«/8search park, and the Innovation 
center, provide an Intellectual nucleus where Ideas flourish. 

„f n/n^?."°^'"^^f.^? '^3"9«'' that the academic mission 

of Utah's universities and colleges will be overshadowed by their 
^TJTl'' development efforts. Associate Dean Robert £. 

.tephen,on of the university of Utah's College o,' Engineering says 
to in^"^?^''^"" °? re-arch of Joint Interest to the ^n 1 .erslty and 
HO S.V. ^W are mutualy desirable and are to be encouraged. 
However, It is important that the federal government and the states 
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continue to preserve the spirit of basic research which, In the end, 
provides the basis for most tech.'iologlcal ideas 

COPING WITH REGULATIONS 

Another matter of concern to us has been the regulation of 
business. It is no secret that many in the world of business and 
industry would like ^o see drastic reductions in regulation, and 
government has usually responde'd to these requests by talking in 
terms of regulatory reform and/or deiegulatlon. The track record 
Shows that neither effort has been very Successful. 

The failure of most regulatory reform efforts can be attributed 
to the unrealistic premise that regulation is unnecessary. On the 
contrary! some regulation is necessary. Therefore, the challenge is 
to achieve effective management by demanding governmental 
accountability. 

In response to the needs of business, especially small business, 
I supported legislation enacted last year that involves the 
formation of a partnership between business and government in the 
regulatory decision-making piocess. The measure provides, among 
other things, thflt agencies may set fees administratively but it 
requires that the foes must reflect the cost of conducting trie 
action. Each fee is determined by using a simple formula to 
determine what costs may be passed through. The proposal also 
provides that business assist government in determining the fee by 
defining how much regulation is desired. 

iivhen we discussed this proposal with representatives of ^2 
licensed professions and trades they unanimously supported it. 
without exception, these individuals >tated that this measure would 
help maintain high standards. 

t have also atsproved an extensive training program for state 
aqency personnel which focuses on the role of the executive branch 
in the regulatory framework, particularly in our rulemaking 
efforts. Beside providing a background in administrative law, the 
training makes employees aware that rulemaking cannot be done in a 
vacuum. It is part of a much larger process that begins with the 
legislature and may end in the courts. Therefore, it must 
continually review its efforts in order to rospond to changing needs 
ind situations. 

In addition to the advice available from such groups as the 
Private Industry Council, the Department of Community and Economic 
ue vf? lopment assists businesses in dealing with governmental red tape 
at thf? local and state levels, and we are attempting to make state 
,1 jprtr ift-i mor** cofjnl/dnt of thR problems fa J by small business 
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PUBLIC/PR I VATE COOPERATION 



While the role of the private sector In provldlno 

?h«2''Id2as' s ""J °f '•'•e^^"^ necessary to Implement 

cnese laeas is still paramount, loc«l, state, and federal aovBrnmant 

tilSS^fLf^Pn"""".? ^l'*'""''".' Mt tn; fed^ril level, 1? is 
ir^lJ^h ^? research contracts aril oronts, including basic 

research which provides the found^.tion for many productive 

Trlnt^r'/T'^f^J"""- ^ i» u'2ful ?S limine surplus 

property located near univwrsities which have the capability for 

Utah 'tS2 Si""}^?' '° University of 

Utah. The Small Butiness Administration Innovation Awards are 

SS^i^^.V^'!)" "^f^"*^ government can encourage new "eas. 
MTnr ^e^'loP-^Bnt tax credits and accelerated depreciation 

nirbSSl.^sJei " companies wanting to begin,'or expand 

^ «eak^Li«s'^^'^^i!!:''?I''"^ J^"? •^'^•^^ strengths and/ 

weaknesses. Utah is not trying to become a Silicon Vallev or ^ 

r«nu?.'X"""* "Si"'* i^e, but we are attempting tS establish a 
in'cir i?n n-f' ^ ""ter in t,ioenginee?ing, in miSicine, and 

;»r^n.f5. f^"*"'?.^ resource areas. We would rather build on our 
strengths than attempt to compete with all states in all areas of 
dave opment. We simply do not have the resource! to J ay that Same. 

S 2h «n7»°''^" k" ""•TP*' t° do so may prove counter-productive in' 
u 9h and any o'lher state that might try it.^ 

At the federal i«vel there is no more critical role for anv 
business expansion. Including high technology, than to proSide^ 
Jt9bl» fiscal policy. This, I believe. Includes a conceJtId 
comm tm.nt to reduce fxlstlAg federal def lclS'!n%S?h%"i2; that 
f>.i!J!? Jn'" decrease without spurring inflation. No amount of 
federal money spent to encourage high technology industrial 

CONCLUSIO N 

fh. ^''«^?\}"^ '"^ amphaslze that the successes we enjoy In Utah are 
the cumgiativa results of years of effort by state and local 

f'"^^^'' ^""^ f'igher education, and 
fn?^?hi.f «^mT1:'^'\ I believe that our successes can be a model 
for others, and I hope that other states, through the findings of 
your committee, encouraged to learn from our experiences as 

wa have learned from theirs. as 

«r. Chalrtian, I again thank you for Inviting ms to presftit 
testimony to thl-a Joint Economic Committee. I am also submltllng 
M you con .ideratlon supplemental materials regarding some of the 
acUvl 1.M I hevs -nentloned In my testimrny. I hope they will be 
heUi'\jl to the committer an,3 staff. ^ 
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COMPANY LOCATIONS IN UTAH 



CITY 

DATE COMPANY LOCATION 

JAN ?7 wtYEHHAuSER, INC. SALT LAKE 

f iti 11 THALLERS I^6U^ANCE CO, SALT LAKt 

APR 77 OSMOfO STUDIOS ' OREM 

HAY 77 FACET AUTCMOTlvt FILTER CO, SALT LAKE 

VW^ 77 BONOATE CORf 'f ;rj.ON ST, GEORGE 

MAY 77 VARIAN, iNC, SALT LAKE 

MAY 11 ENERGY FUELS BLANOING 

XifL 77 AGRl-CORP NIBLEY 

XN€ 77 PIPt ALLOY C0I4>ANY OGOEN 

JULY 7 7 RAYLOC OIV, OF GENUIfC 

PARTS PAYSON 

JULY 7 7 APPLIED DIGITAL DATA SALT LAKE 

AX 77 SRiSTOL FOODS, INC, CLEARFIELD 

AUG 77 PIPER IMXiSTRlES CLEARFIELD 

Atli 7 7 BOURNS, INC. LOGAN 

^^PT ACME ELECTRIC COMPANY SALT LAKE 

'/f>T WIILWS RESfcAHCH DGDEN 

fjll UTAH CANbY MAKERS NEPHI 

fjv t^JERGY RESERVES CROUP SALINA 

,0V 77 PLATEAU RESOURCES BUNDING 

mi 11 (liimElLF'S, INC. PROVO 

mK 78 rtx.Yrtx cphpany west xroan 

MAH 78 LA-Z.eOY HAiR TREMDNTON 

AW 76 KIPBY BUILDING SYSTEMS SPANISH TOftK 

MAY ^8 UDERNER-WALDORF CORP, SO, SALT LAKE 

MAY 76 RIVERSIDE CLEARFIELD 

MAY 78 CURTIS NOLL CLEARFIELD 

MAY 78 WESTERN ZIRCONIUM LITTLE MOUNTAIN 

JJN 78 BERTEA, INC, NO, OGOEN 

JULY 78 STONE CONSTRUCTION EQUIP, PLEASANT OlOVE 

AUG 78 NATTER MANUFACTURING CO, WEST JORDAN 

AUG 78 ROCKWELL INTERNATIONAL SALT LAKE 

SEPT 78 G,T,E, TELECOM SYSTEMS- 

GROUP> SALT LAKE 

NOV 78 CONTINENTAL LIME, iNC, BLOOM 

NOV 78 AMERICAN GREETINGS BRIGHAM CITY 

JAN 79 INTERSIL CORPORATION KORTH OGCEN 

fTH 79 GENERAL BATTERY CORP. CLEARFIELD 

MAR 79 BOtJRNS, INC, OCDEN 

IJLY 79 NUCtJR CORPORATION PLYMOUTH 

AUG 79 MARTIN MARIETTA CEMENT OIV, 

A!JG 79 5PERRY UNlVAC EPH^AIM 

Aug 79 W>€ELER MACHINERY SALT LAKE 

A.jr. 79 STAR DIST. CENTER SALT LAKE 

A;:r. 79 A5PtN DISTRIBUTING SALT LAKE 



COUNTY 

SALT Lft<E 
SALT LAKE 
UTAH 

SALT Lft<E 
WASHINGTON 
SALT LAKE 
SAN JUAN 
CACHE 
WEBER 

UTAH 

SALT LAKE 

DAVIS 

DAVIS 

CACHE 

SALT LAKE 

WEBER 

JUAB 

SEVIER 

SAN JUAN 

UTAH 

SALT LAKE 
BOX ELDER 
UTAH 

SALT LAKE 

OAVIS 

DAVIS 

WEBER 

WEBER 

UTAH 

SALT LAKE 
SALT LAKE 

SALT LAKE 
MILLARD 
BOX ELDER 
WEBER 
DAVIS 
WEBER 
OAVIS 
JUAB 
SANPETE 
SALT LAKE 
SALT LAKE 
SALT LAKE 



lESTlMATEO 
1 ORIGINAL 
CMPLOYWENT 



EMPLOYED 
AS OF 
MARCH 
19M_ 



5 


18 


150 


270 


120 


70 


120 


200 


10 




A5 


680 


20 


9 


20 




30 




150 


96 


,000 




250 




55 




300 




.300 


150 


\ 300 


A25^ ^ 


\ 20 


— 


1200 


— • 


\16 




75 


200 


10 




350 


AUU 




90 




"*** 


\ 


64 








a70 


'i 


155 




17 


AO^ 


168 


500'\ 


530 


50v> 1 


AOO 


\ 


3^ 


IX 


190 


250 \ 




10 




AOO \ 


?5Q 


250 \ 


3iC 


300 


100 


100 i 


AOO 


60 


A60 


AO 




50 


20 
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O AfE COMPANY 

AUC; 79 Tr^IOKa 

EPl 79 ^CR>^ Xf€S 

NOV 79 (rSC) TEChfJOLOGY SEPVlCF 
CORP. 

pec 79 RlVERSlDt IMXISTRUS 

JAN 80 SOUTH^IRE 

MAR 80 LUTON I^€USTRIES 

JUN 80 NUCLEAR FUELS 

JUN 80 IDCAL f ,IC IMXJST. 

OJLY 80 ITT CONflNENTAL BAKING CO. 

80 RAMCO STEEL. 

SePT 80 GALICHER ELASOMERS 

OCT 80 CONTMNTAL HME CO. 

OCT 80 liCOTT PLASTICS CO. 

NOV 80 EASTON AlUMINlM 

Of-C 80 R. S. SIPPLV CO. a 

KiLsev TUBt simy 

JAN fll AMERICAN EXPRESS 

JAN 81 FOREIGN TRADE- ZONE 

FEB 81 LA*2«B0Y (Expansion) 

FEB 81 KREMCO, INC. 

*'m 81 EKTEK, INC. 

<AR 8i JOHNSON MATfCYj LTD. 

MAR 81 GRAPHIC ARTS PUBLISHING 

MAR 81 XkHSOfi PUMP CO. 

MAR 81 FRONTIER ENGINE 

MAR 81 NASCO NORTH CENTRAl 

MAR 81 GE LOCO'lOTIVE 

m 81 VERMONT ^RICAN CDPJ*. 

APR 11 TfC TrflEE WAY COW*. 

MA^ )1 AMERICAN PARTS SYSTEM 

MAY 81 LONG-AIRDOX CO. 

MAY 81 AIR PRODUCTS A CHEMICALS 

MAY 81 TR1*STATE OIL TOtX. IND. 

MAY 81 GOLDEN GRAIN MACARDtU 

JU^C 81 IOMEGA COfV. 

JUNE 8i CROSS COUNTRY PXf*>: l iNi: 
SUPPLY 

JU^C 81 WEATHER SHIELD MFC. 

Jl/NE 81 VULCRATT 

JW€ 81 LONCVIEH FIBRE CO. 

JUNE 8i C>€VRON RESEARCH CO. A 

CHEVRON SHALE OIL CO. 

XrC 81 PARAMO OeVELWWENT CO. 

JU^C Bk GREAT NATIONAL CORP. 

JLtY CI PERMALOY 

JULY 81 LtEDS A NORTHf^OP CO. 

AUG 81 5i»rIh*€Y ENTERPRISES 



CITY 
rLOCA TION 

BRIGHT CITY 
LOGAN 

SALT LAKE 
LHTLE MOUNTAIN 
LITTLE MOUNTAIN 
SALT LAKE 
BLAM3ING 
DEVIL'S SLIDE 
OGDEN 
SALT LAKE 
SALT LAKE 
MILLARO 



SALT LAKE 
SALT LAKE 
TREHONTON 
OCOEN 
SALT L«<E 

SALT LAKE 
SALT LAKE 
SALt UXZ 
SALT LAKK 
SALT LAKE 
OCOEN / 
SALT LAKE / 

salt lake ' 
hunting™ 

VERNAL ' 
SALT LAKE 
OGDEN 

SALT LAKE 
LOGAN 

BRIGHAM CITY 



NO. SALT LAKE 

VERNAL 

SUNNYSIDE 

OGDEN 

SALT LAKE 

SALT L>U<£ 



COUNTY 

BOX ELDER 
CACHE 

^mLT LAKE 
WEBER 
WEBER 
SALT LAKE 
SAN JUAN 

WEBER 
SALT LAKE 
SALT LAKE 



EMPLOYED 
ESTIMATED Aj> OF 
ORIGINAL MARCH 
EMPLO YMENT 1984 



SALT LAKE 
SALT LAKE 

SALT LAK^ 
SPl.T LAKE 
BOX ECDER 
WEBER 
SALT LAKE 
>ALT LAKE 
/SALT LAKE 
SALT LAKE 
dALT LAKE 

salt lake 

Halv lake 
salt lake 



UINTAH 
SALT ',AKE 
WEBER 

SALT LAKE 
CARBON 
BOX ELDER 



DAVIS 
UINTAH 
CARX. 
WEBER 
SALT LAKE 
SALT LAKE 



700 
150 

80 
200 
250 
400 
125 

50 



/ 

200 
200 
32 
1»500 



300 
30 
100 



20 
60 

50 
tiO 
35 
30 

200 

15 
200 

10 



•200 
200 
20 



5,600 
145 



65 
868 
1 

350 
12 

250 

.33 
23 

130 



1,400 
1 

20 

50 
4 

10 
4 
3 
8 

15 
63 
10 
6 
20' 
447 



250 
234 



125 



20 
72 



OS 



42-0 19 0-05-7 
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EMPLOYEO 



SEPT 61 BLAZER CORP. 

£PT 01 TOeULAH SERVICES WEST 

SEPT 81 0M:10A COLO STORAGE/ 

WTIS TRUCKING 

SirPT 61 SKAGQf) TELCOOMMUNtCATONS 

SERVICE 

SCPT 81 R.P. SHERER CORP. 

OCT 81 SOPENSON Oev, , INC. 

XT 61 ROADWAY EXPRESS, INC. 

NOV 81 imS REFRIGERATION CO, 

OEC 61 SPERRY UNIVAC MlNUODMPUTER 

MAR U2 MCLEAN TRUCKING 0 . 

MAR 82 mOH OlXON LtNES, INC. 

AW 82 K.WIER AIRLINES 

APR 82 A.L WELOINQ PRODUCTS 

MAV 8? Hmm SPECIALTY CO. 

MAY (12 WESTERN AlRLirCS 

JilN «2 EVANS A SUTHERLAM? 

X'M 0? MFTAL CXXIOS SERVICE CENTER 

(OtV or ALCAN ALLHINUM LTD) 

JAM 83 TALBERT CORPORATION 

IAN 6> COMET CLEANERS 

J/iN m CSI (COMPUTER INPUT 

SERVICES* INC.) 

IAN fl> ALCO or DENVER 

JAN 83 AMERICAN MICROSYSTEMS 

JAN 83 CUSTOM TOUCH ELECTRONICS 

jaN 83 DELUXE CHECX PRINTERS 

JWN 83 DIGITAL EQUlPMf NT 

.?An 83 MARLANO CO.. XHN H. 

JAN 83 MiLLERi E. A. (Expansion) 

JAN 83 RONLEY, INC. 

FEB 83 ^RCUtES AEROSPACE OIV. 

(RESEARCH & DEV. LAfi.) 

(Expansion) 
FEB 83 METAL 0000$ (DIVISION Of 

ALCAN AL(JMINUH) 
MARCH 83 DHL AlRWAYS/VfORLDWiDE 

COURIER EXPRESS 
MARCH 83 ROME CAaE 
MARCH 83 UTILIMASTER 
MARCH 83 VALVE A riTTiNG, INC. 
lARCH 83 U.S. HOME MANUTACTUREO 

HOUSING 
MARCH 83 R. C. OOTTLiNG 00. 
MARCH 83 CISI (CO^f>UTER IM=UT 

SERVICES, INC.) 







E5TIMATE0 


AS or 


CITY 




OJIIGINAL 


MARCH 


LOCAJION 


COUNTY 


EMPLOYMENT 


1984 


MORGAN 


MORGAN 


45 




SmiNGVlLLE 


UTAH 


255 


c5 


SALT LAKE 


SALT LAKE 




10 


CAl r 1 Aug 


5AlT LAKE 




243 


SPRINGVlLLE 


UTAH 


200 


26 


SALT LAKE 


SALT LAKE 




100 


SALT LAKE 


SALT LAKE 


20-25 


70 








152 

Aft* 


SALT LAKE 


SALT LAKE 




50 


SALT LAKE 


SALT LAKE 


10 


40 


SALT LAKE 


SALT LAKE 






SALT LAKE 


SALT LAKE 


100 


166 


SALT LAKE . 


SALT im 




a 


SALT LAKE 


SALT LAKE 


25 


13 


SALT LAKE 


SALT LAKE 




2.000 


SALT LAKE 


SALT LAKE 




700 


SALT LAKtf 


SALT LAKE 




25 


SALT LAK'C 


SALT LAKE 






SALT LAKli 


SALT LAKE 






MURRAY 


SALT LAKE 


150-200 




CAl T 1 AtfC 


SALT I AKE 


20-30 




SALT LAKE 


SALT LAKE 


35-40 




SALT LAKE 


SALT LAKE 






SALT LAKE 


SALT LAKE 


30-35 




SALT LAKE 


SALT im 






CAl T 1 Al/P 


CAl r 1 AUC 








CACHE 


700 




SPRINGVlLLE 


UTAH 


40-50 




SALT LAKE 


SALT LAKE 






SALT LAKE 


SALT LAKE 






SALT LAKE 


SALT LAKE 


60 




WEST JORDAN 


SALT LAKE 


70 




OGOEN 


WEBER 


55 




SALT LAKE 


SALT LAKE 


15-20 




SALT LAKE 


SALT LAKE 


300 




WEST VALLEY CITY 


SALT LAKE 


30 




SALT LAKE 


SALT LAKE 


90 





• 
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OjUE COMPANY 

VRiL 83 MORTON- THIOKOL 
(Expansion) 

mil 83 spewRY (oePGNse oiv.) 

(apansion) 

APRIL 83 SCNCO FASTENING SYSTEMS 

APRIL 83 SC^€^KE;^S INTERNATIONAL 

APRIL 83 SALT LAKE CIRCUITS 

AWIL 83 B 4 L MANUFACTURING 

MAY 83 DISER. INC. 

MAY 83 THIOKOL (BRIGHT APPAREL 

BIOG.) (Expansion) 

MAY 83 SPECirO-TY ENGINEERS 

JUNe 83 P6N.TEC ENTERPRISES 

JUNE 83 ROCKY MOUNTAIN BArK NOTE 

(Expansion) 

JUNE 83 UNIVERSAL CONCRETE 

JU^C 83 PRiOe ELECTRONIC ASSEMBLIES 

JUNE 83 UNITED AIRLINSS 

(NSW Facility) 

JULY 83 J. R. CONTROLS 

AUG 83 CAr^€TER TEDfaOGY 

UlC 83 KASTLE USA 

jEPT 83 ENOOTEK CROUP, INC, 

SEPT 83 ins CORPORATION 
SEPT 83 H, FREEMAN CO, 

SEPT 83 WELLS CARGO 

SEPT 83 LEVELOR 10RENT2EN 

SEPT 83 EMX)TEK CROUP, INC. 

SEPT 83 URS CORPORATION 

SEPT 83 ISOMEOIX, INC, 

SEPT 83 RIVENOCLL 

OCT 83 UNISTRUT 

OCT 83 RAOIX CORP, 

OCT 83 NATIONAL SEMICONDUCTOR 

OCT 83 STOUFFER FOODS 

OCT 83 LITTON |^alSTRIES 

NOV 83 SELECT TELEPKINE SYSTEMS 

NOV 83 G, H, IMXJSTRIES 

NOV 83 FIRST CONTINENTAL LIFE 

NOV 83 AMERICAN EXPRESS 



CITY 
LOCATION 



BftlCWi CITY 

SALT LAKE 
SALT LAKE 
SALT LAKE 
SALT LAKE 
PROVO 
OREM 



COUNTY 



CAC^C 

SALT LAKE 
SALT LAKE 
SALT LAKE 
SALT LAKE 
UTAH 
UTAH 



SALT LAKE SALT LAKE 

WEST VALLEY CITY SALT LAKE 



SAl.T LAKE 


SALT LAKE 


SA^OY 


SALT LAKE 


SALT LAKE 


SALT LAKE 


SALT LAKE 


SALT LAKE 


•JALT LAKE 


SALT LAKE 


SALT LAKE 


SALT LAKE 


SALT LAKE 


SALT LAKE 


SALT LAKE 


SALT LAKE 


SALT LAKE 


SALT LAKE 


OQOEN 


WEBER 


OGDEN 


WEBER 


SALT LAKE 


SALT LAKE 


SALT LAKE 


SALT LAKE 


SALT LAKE 


SALT LAKE 


WEST VALLEY CITY 


SALT LAKE 


WEST jOROAN 


SALT LAKE 


SPRINQVILLE 


UTAH 


SALT LAKE 


SALT LAKE 


SALT LAKE 


SALT LAKE 



ESTIMATED 
ORIGINAL 
EMPLOYMENT 



50-100 



35-40 
183 
30 



Em.OYED 
AS OF 
MARCH 
1984 



6 

16-24 

106-381 
30-40 
45-150 

17 
9 

316 
40 
18 
9 

90 
104 
1,245 
18 
9 

59 
199 
40 
59 
1,225 
1,200-1)700 
572 
2,200 
258 
104 
481 
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Representative Lun(;kkn. Thank you very much, Governor 
Matheson. 
Governor Thornburgh. 

STATKMKNT OK HON. DICK THORNBIIUCUI, GOVERNOR, STATE OP 

PENNSYLVANIA 

Governor Thornburoh. Congressman Lungren, I greatly appreci- 
ate the opportunity to testify bv^fore you today on a subject of great 
importance to the Commonwealth of Pennsylvania. I'm very 
pleased to appear on the same panel with the distinguished Gover- 
nor of Utah, Scott Matheson, who, as you know, is a past chairman 
of the National Governors Association. 

There's a unique tie between Governor Matheson and myself in 
that he and I, in our prior incarnations, were corporate lawyers 
and have some insight into some of the frustrations the private 
sector has in dealing with government in all levels. 

I'm pleased to share with you my views on State strategies to im- 
prove the climate for innovation and economic growth. My pre- 
pared statement, which has been submitted for the record, outlines 
the strategic planning process that has been utilized in the Com- 
monwealth of Pennsylvania and sets forth the elements of our 
overall economic development strategy which is designed to meet 
the challenge of the somewhat wrenching transition of our econo- 
my from its traditional heavy industrial base to the industries of 
tomorrow. 

In order to increase the time to respond to your questions, I will 
focus during my remarks on only our advanced technology efforts, 
relating them to the overall strategy outlined in my prepared state- 
ment. 

In February 19H2 I proposed to the Pennsylvania General Assem- 
bly a working partnership between academic, governmental, and 
private sector resources to help stimulate the development and ap- 
plication of advanced technologies within our State. I hoped that 
this partnership would spark an aggressive drive to diversify our 
State's economy, spur entrepreneursnip, and assist our educational 
and training institutions in preparing youth and adults for the jobs 
of tomorrow. 

1 called this program the Ben Franklin Partnership, after that 
famous Pennsylvanian who excelled as a scientist, inventor, educa- 
tor, businessman, and, yes, statesman. Four Ben Franklin Partner- 
ship Advanced Technology Centers have been established at major 
universities in our State since that time. Each represents a consor- 
tium of business, labor, research universities, and other highe" edu- 
cation institutions and economic development groups. 

Our centers are headquartered at Lenigh University, Pennsylva- 
nia State University— our land grant institution—Philadelphia's 
University City Science Center— itself a consortium of a number of 
educational and private sector groups—and jointly at the Universi- 
ty of Pittsburgh and Carnegie Mellon University in my hometown 
of Pittsburgh. 

These are not programs simply tn subsidize more academic re- 
sfarch. They are designed to move advanced technology initiatives 
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out of the laboratory and on to the shop floor to create new jobs 
ana business opportunities for Pennsylvania. 

Nor are these jobs just for those with advanced scientific or engi- 
neering sliills. Somehow the myth has grown up in some quarters 
that every Mr. Goodwrench would have to become Dr. Advanced 
ihmker to participate in Advanced Technology job growth The 
record clearly indicates that the majority of these jobs will be blue 
collar m nature and require at most a high school diploma and up 
to 2 years ol technical training. ^ 

Our centers began operation in March 1988 with $1 million in 
initial financing from the State, matched by more than $3 million 
from the private sector, colleges and universities, foundations, and 
other sources. During this physical year we will exceed the $100 
million level in public and private financing committed to what is 
PiP^vt annual State technological innovation program in 

the Nation. In addition, some $12 million in venture capital has 
been attracted to Ben Fnmklin supported programs. We also have 
in operation the largest number of small business incubators of anv 
State in the Nation. 

The key to the success of this endeavor is the fact that the pri- 
vate sector is its driving force. Private sector representatives serve 
on the policy and advisory boards of each center volunteering serv- 
ices, facility, and equipment, providing a significant amount of the 
matching funds and helping to set the priorities for specific re- 
search and development work. 

Our Ben Franklin Partnership builds on one of our State's great 
assets, our major research facilities. We have 4 of the top 50 gradu- 
ate research universities in the Nation in Pennsylvania. In addi- 
tion, «u of the States 135 colleges and universities and more than 
than 1,700 businesses, representing both small and large firms, are 
involved in more than 300 projects sponsored by the partnership. 

In my prepared statement I have set forth specific examples of 
the type of projects that are being carried out and I earnestly 
invite the committee and its staff to take advantage of our offer to 
visit any of the Partnership Advanced Technology Centers for fur- 
ther details. 

The Federal Government has undertaken, and must continue to 
undertake, a major role in funding basic research because benefits 
of this research do not accrue simply to one State or region and it's 
only the Federa Government which has the variety of revenue 
sources available to provide significant financial support for basic 
research, However, as you've heard from Governor Matheson and 
others, i am sure. States can and must plan and play an important 
supporting role as catalysts in technology transfer, in applied re- 
.search and development, encouraging partnerships between busi- 
ness and higher education, and in making better use of our educa- 
tional assets. 

Among the most critical factors attracting technology oriented 
firms are a skilled work force, a high quality of life, positive com- 
munity attitudes, and access to higher education and related re- 
.search facilities. States which make investments in their communi- 
ties, in their educational systems, in support for the arts, culture 
library, and recreational facilities, in clean air and water, in antl- 
crime measures, and in creating overall a favorable environment 
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for new entrepreneurs will be those which attract the new and ex- 
citing prospects for the economies of tomorrow. We have made 
these our priorities in Pennsylvania. A war between the States 
which concentrates on these factors rather than random smoke- 
stack chasing will benefit all of us. 

A final importanc part of our overall economic development pro- 
gram is concentrated on increasing available capital. In June of 
this year our General Assembly approved my proposal for a 10-per- 
cent reduction in our corporate net income tax which will free an 
anticipated $180 million over the next 3 years for new investments. 

Our Pennsylvania Industrial Development Authority, or PIDA, 
has served since the mid-1950's as a role model for other States in 
the allocation of low interest loans for business expansions. In 1980 
this program was altered through legislation to provide additional 
incentives for firms with fewer tnan 50 employees. 

Since then the number of small businesses receiving PEDA loans 
has more than tripled and today nearly half of all these loans go to 
small businesses. In addition nearly $50 million of PEDA funding 
has gone to advanced technology firms which currently are target- 
ed for 25 percent of its resources. 

Another source of capital was made available by channeling 
State-controlled Federal Appalachian Regional Commission funds 
to a newly created Pennsylvania Capital Loan Fund. This year an 
additional $15 million in State funus were earmarked to supple- 
ment ARC dollars over the next 3 years. 

Recently 1 also signed legislation permitting the use of up to 1 
percent of our State public school employee and public employee 
retirement funds to provide up to an additional $100 million in 
venture capital for the birth and expansion of small entrepreneuri- 
al firms. ^ ^ n i 

Finally, Pennsylvania voters this snrmg tpproved by a 2 to 1 
margin a $190 million bond issue to fund a variety of other new 
initiatives, such as providing loan assistance to employees who 
wish to buy out firms that otherwise might close or move else- 
where, increasing aide to our Pennsylvania Minority Business De- 
velopment Authority, providing loans and grants for business infra- 
structure improvements associated with major industrial expansion 
and supplementing existing small business incubator and educa- 
tional programs. 

Pennsylvania's economic development strategy has been careful- 
ly designed to ensure that our State capitalizes on the potential of 
advanced technology growth so as to become a full participant in 
the Nation's economic recovery. The iNational Governors Associa- 
tion Task Force on Technological Innovation, of which I serve as 
vice chairman, found that nearly all States are undertaking similar 
initiatives to address their particular economic problems. 

Technological innovation, as Governor Matheson has reminded 
us, has been found to be a critical element in nearly every State s 
economic development strategy. These strategies rely on the strong 
American traditions of entrepreneurship and innovation. For me 
there can be no better historic example of this spirit than our own 
Ben Franklin. As one French admirer said of Franklin, he 
snatched the lightning from the heavens, literally and figuratively* 
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Thirl developing sound economic programs 

wilh y"ou Cda^' ' op%ftunX to be 

[The prepared statement of Governor Thornburgh follows:] 
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Phiparid &rAT«MiNT OF HoN» DicK Thornburoh ^ 

STATE STRATEGIES TO IMPROVE THE CLIMATE 

FOR INNOVATION AND ECONOMIC GROWTH 
Indies And Gentlemen! Members of the Joint Commitcee; • 

1 appreciate the opportunity to testify before you today 
on a ropic of great importance lo the Cofflmonvealth of 
Pennsylvania* I am pleased to share with you my views on 
"state strategies to improve the climate for Innovation and 
economic growth." 

Since I became governor of Pennsylvania in January 1979, 
economic development has been a top priority of my adminis- 
t r u 1 1 o n . 

Even before the recent recession, we recognized that 
PennsylVflnla would e facing major challenges in the years 
ohefld--pfl rt U ii 1 nr ly as we began the ''ecade of the 1980s--in 
ir.nnnglng lb; trnnsition of our economy from its reliance on 
tradlt Ir.r.fll licnvy Industries to the Industries of tomorrow. 
Soon rtfcer my election* I asked our State Planning Board to 
LnitintG a new strategic planning effort for the Commonwealth 
to cope with these challenges. 

Up called this effort "Choices for Pennsy Ivan lans" In the 
belli f thjt tlic cholcus affot-Ltng our future economic develop- 
nent roiild best be nade most u f f e c t Iv e 1 > » no t by government 
alone, but by all Pcnnsylvanians i by busincssi labor, civic 
leadership, educators and private cltlKen&--by the private 
...tor in c{>h J jinc t ton with, and not at the direction of, state 
ano local govurnmsnts. Our purpose was to identify the role 

Rovtrnnont could play a catalyst, not a dictator, in 
helping to fashion the economic future of our Commonwealth. 
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More than 185,000 Pennsy iVanlano participated In Cho 
"Cholcon" process through regional meetings, public opinion 
surveys and o statewide public television documentary. The 
final "Choicoa" report reflected the deliberations of a Stata 
Planning Board corposed of cabinet members, legislators and 
private citizens, Including the presidents of both the 
Pennsylvania Manufacturers* Association and the Pennsylvania 
AFL-CIO. 

We bcilove our exercise in strategic planning has 
provided an agenda for action which will enable us to compete 
effectively at home and abroad during the balance of this 



Tvo important premises underly our strategy. First, we 
nntur/iiiy recognize, that, to a great extent, our state 
economy is d^'pendent upon national and International economic 
conditions and forces beyond our direct tontrol. Second, in 
the final analysis, It Is private-sector decisions — decisions 
to invest, expand or re locat e— -wh ich wlJl dictate whether our 
effort*^ to Stimulate economic growth will succeed or fall. 

Our strategy, therefore, is designed to enable atate 
government to capitalize on poaltlve changes In national and 
International economic trends. At the same time, we have not 
•succumbed to the false notion that government Itself can 
create meaningful and permanent Jobs. Rather we have rfccog- 
nlzcMl thnt solving the problems of an economy in transition 
h.in loss to Ho wirh throwing tax dollars at these problems 
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than with Implementing policies and programs to create an 

environment conducive to favorable private-sector decisions. 

The first priority identified by our economic development 
strategy was to assist existing Pennsylvania firma to stay In 
business and e)(pand> Our second priority vaa to encourage tht 
start-up of new firmsi particularly email businesses on the 
cutting udge of technological innovation where most new Job 
growth will develop. And our third priority was to selectively 
recruit nrv plants and invest mcntt ospcclally from those 
industries which would help diversify our economic base and 
offer long-term growth potential. 

Thin r.trntcgy is one which wc believe makes sense for 
large industrial states like Pennsylvania « a strategy designed 
to keep n'lr businesses iji bus iness i while at the same time 
Attracting and developing new enterprises to provide new Jobs 
for our working men and women. 

We have pursued a non-tradltlonal set of approaches in 
implompntlng our strategy. Each clement involves specific 
,-M. Jicies, projjr.ims and actions that rolnte to the three parts 
of our overnll Btratcgy. These six basic elements are: 

* Creation and preservation of a positive business 
c 1 ima t e 

*' J.iihrrcorront of our traditional industrial base 

* Cap 1 tnl l?.at ion on advanced -technology opportunities 

* lU'vp 1 opmont of j o l>- 1 ra 1 n 1 n g and rotrnlnlng programs 

* lnvcRt^.Qnt in infrastructure improvements 
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* Encouragement of excell^anca in our qunlity o£ life. 

So that 1 may h. /e time to respond to your questions, I 
will focus during my remarks on only our advanced- technology 
efforts and relate them to the overall atrafegy T have 
ou t lined • 

In February 1982, I proposed to the Pennsylvania General 
Assembly a working partnership betveen academic, governmental 
and private-sector resources to help stimulate the development 
and application of advanced technologies In our state* I 
hoped that this partnership would spark an aggressive drive to 
diversify our state's economy, spur en t reprcncur sh ip and 
/i«nl«t our educational nnd training institutionc in preparing 
/outh and ndiilts for the Johs of tomorrow. 

I colled this program the "Ben Franklin Par t nereh i p , " 
after thnt famous Pennn y Ivan ian who excelled as a scientist, 
inventor, educator, businessman and-^yes^-statesman * 

Four Ben Franklin Partnership advanced- technology centers 
have been established at major universities in our state since 
that time. Each representa n consortium of business, labor, 
research universities and other higher-education institutions 
and economic development groups. Our centers are head- 
quartered at Lehigh University, Pennsylvania Stite University, 
PhU.-'clrlphlA's University City Science Center, nnd Jointly at 
the University of Pittsburgh and Carnoeie-Mol ion University. 

Those nro not programs fliwply to subsidize more academic 
renearch. Tliey are designed to move advanced- 1 cchnology 
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Initiatives out of the laboratory An(i onto the shop floor to * 
create new jobs and business opportunities for Pennsy Ivanlans * 

Nor are these Jobs Juat for those with advanced 
scientific or engineering skills* Somehow the myth has grovn 
in some quarters that every Mr. Goodwrench would havs to 
become Dr. Advanced Thinker to participate In advanced 
technology job growth* The record clearly Indicates that the 
mnjnrity of those Jobs will be blue-*collar In nature and 
rcquiroi nt most, a high school diploma and up to two years of 
technical training. 

The centers began operation in March 1963 with $1 million 
in itiitl/il finnncing from the Btate* matched by more than $3 
million from the private sectori colleges and universities i 
founci.1t Ions nnd other sources* 

During this fiscal year, we will exceed the $100 million 
IovgI in public and private financing committed to what Is now 
tlie Inrgost annual state technological Innovation program In 
Che nation* In addltloni some $12 million in venture capital 
h.ir! bron nctr.nctcd to Ben Frnnklin-supportcd programs* We 
iiLflo I>nvc In operation the largest n umber of small business 
Incubators of any state In the nation* 

The key to the success of this endeavor is the fact that 
the pri'.Mto «»cctor is its driving forcei Prlvate-^sector 
rcprcRcntntivcs serve on the policy and advisory boards of 
ouch cenCrr; volunteering sorvlceBi facilities and equipment) 
providing a significant amount of the matching funds; and 
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helping to set the priorities ^for apeclflc rc8cnrch nnd 
devQlopmen t work* 

Our Ban Frnnklin Partnership bullda on one of 
Penn8y)vanla»8 great aBBota— our research faclUtlea, In 
fact, WG have four of the top 50 graduate research unlver- 
altioB In the nation. In total, BO of tho state's 135 
colleges flnd universities and more than 1,700 buslnesaes* 
representing both small and large firms, are Involved in more 
than 300 projects sponsored by the partnorahlp. For exemple; 

* Carnegie Mellon University and United States Steel 
are developing an automatic control, computer-operated 
HVatom for an integrated hot rolling mill to be 
utilized at four Pennsylvania mill sites. A total of 
310 Jobs should b© retained through this process. 

* The University of Pennsylvania and a private research 
firm developed testa and cures for bovine leukemia, a 
frequently malignant disease of cattle and one which 
affects dairy cattle in Pennsylvania. 

* Anpilcan Robot Cprporntion and Carnegie Mellon 
L'nivorslty arc developing direct digital drive robots 
to meet the express needs of large users, such as auto- 
mobile companies, machine tool builders or electronic 
r-'fnp.mlGs. More than 600 Jobs arc anticipated to be 
«cneratod through this venture. 

Tin Pnivcrfllt) of Scranton and n local glass firm arc 
•»«lMg CAD/CAM to develop technologies to optimize glass 
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cutting yUlds, The technology developed ehould aUo 
be applicable to the cloth cutting and needle trade 
1 lul u 8 1 r y • 

* Bdlnboro State Unlvorelty Ib providing a trolnlng 
progrnin for minorities In hospl'^al raedlcnl equipment 
rcpal r • 

Ninety percent of the n/itlon'a knowledge in the physicflli 
bloloj: ical nnd other bnnlc sciences hna been falncd since 
World Wnr II, The npplicntion of this kn wlodgo la resulting 
in emorRlng technologies which are rnahaping our trariltionnl 
Indijotrinl base and all occupations. 

l.-rlinoloKV tan ere Ate Jobs In high-growth oronSi fluch as 
f loc t r<'n I ■ t , computorB and t c lecotnmun ico t lor* . In addition, 
CL'thiu. .\y crtn nffuct the service sector of cjr 'cor.omyi which 
lf» btoomtng IncroflBlnglv tr.ore 1 n f rwa t Ion- bo v> t J a'i<? knowledge- 
bnr.od, Ppst^b'ph school tecluUca) train. tig. in pnrticular» 
will be cr: ^ ^lly lirporLnr. t in thit techno.oglcfll ago, 

Thp fflu. f i tt^vornmnnt hnK undertaker, and muut continue 
tn iindcrt..Vp, tlic r.ijor role In fundi:. g bn-U research bocnuso 
btMiefttH of thlH rusearrh do not accrue slwpiy to ^[\q fstate or 
reglun. und U Ik only the federal government which hao the 
v/irioty of rovenue sources nocosBary to provide nitnlflcant 
Mtnnri.'il support, Hdwpvci, itaicn CTn and must piny nn 
ir-portunt LupporUng role as cotnlysts In technology tnnsfer, 
in .ippilCfl vf-nrflrrh and dovelopment, *n uncou raying 
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p/»rtnoriihlps botwoon buelnoaa nnd higher oducntlon, nnd in 
making bottor uso of our educational necutB, 

Among vhc most critica) factore attracting 
tonhnolofty -oriented flrma nro n okiliod work force, a high 
quality of life, poflittve community attitudes and ncceas to 
higher education and related reaoarch facilitiea. States 
which make Invcatmonts in their communities; in fhoir 
pHucatlnnal systows; in support for the aitu, culture, 
llbrarlLs, jnd recreational facilltlop; in clean nir and 
water: \n anti-crime maasuroa; and in creating a favorablo 
environment for now entrepreneurs wUl be those which attract 
the new flnd osciting proflpoctp for the oconomiea of tcmorrow. 
Up |,«vi' itwi.lo thohu our prioritl*'^ In Pennay Ivania , 

•'A w*ir bptwoon the stotes" which concentrates on these 
factors ,ind n«»t random "smokestack chasing" will benefit ns 
.1 1 K 

At the name timet we mudt continue to provido support 
/r*ffh.inlRms for ad vane e d- techno logy growth, Pennsylvania wna 

" flrRt status to dcvah.p end inplcr.cnt a sal: of 

Mp<»oitlf ^idvanc Pd-tochnology policiojt, 

Wu oatnbllnh^d the Governor*B New Product Award Program 
nnd the Onv^-rnor'a School for the Sclances, which provides an 
Intn; ivo ^urri'i- prnKr,im of c o 1 1 c go- I eve 1 Inatiuction for 
ovi:r.t.MMllnH sophonore nnd junior high ochool students. Our 
Sr.iM l^i.' itv'SR Rcaearch SpbM Grant Pro;;rnm provldor research 
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And dcvelopmenC f^indi dlr«ctly*Co omall flrmi RCtlvs In 
techiiologlcii I innovation. 

W0 havtt Inltiatad a thraafold incraase In high achooX 
sdoncfl and mathemat lea graduation raqulramonta . Wo support 
tha nation's premier technology tranafer organisation in tha 
Pennsylvania Technical Aaaiatance Program (PENNTAP) . We also 
have earinnrkod federal and state funds for technology 
trninlnpi Including computer literacy ivi the schools and the 
iipgvmJUiK mtithfimfltlce and aclcnco skills of our public 
school teacherti. 

tn addr^ioni an Important part of our overall economic 
di'vo i oprnen t program Is concentrated on incrensing available 
capital. In JutiOi the General Assembly approved my proposed 
10 per rent reduction in our corporate net Income tnxi which 
will Crro nr anticipated $160 million over the next throe 
yearn for new investment. 

our Pennsylvania Industrial Development Authority (PIDA) 
hafi nerved altitc the 1950b as a role model for other atntes In 
the -iM '.itlon of 1 nv-'ln te t ^9 1 loan» fnv bu&lncsa expansions. 
In IQKO, thiR program was altered through legislation to 
provide additional Incentives for firms with fewer than 50 
pmp 1 oy c D s . 

f. (Ikiii the number of small buslnossoft receiving PI DA 

laana hab more than tripled* and today nearly half of all 
rhr^o lo.nnti go to j.n,.ill biipinofipcn. In addltloni nearly $50 
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mllU.n of PIDA funding hrti go^a to idvancad-ttchnology flrma. 
whluh currantly ara targatad fir 25 percant of its ratourcaa. 

Anothar aourca .of capital was nada available by 
ch/inolllng atata-cont/ollad fadaral Appalachian Regional 
Commlsalon (ARC) funda to a newly created Penneylvenle Cepltel 
Loan Fund. Thle yeer m additional $15 million In atete funde 
was earmarked to supplement ARC doXlari over the next rhree 
yonr 8 < 

Recently I alao algned legUlation permitting the use of 
up to 1 percent of our atate public school employees retire- 
ment funds to provide up to an additional $100 million In 
venture capital for the birth and expansion of small 
ontreprenourlal firms, 

Finally, Pennaylvnnla voters this spring approved by « 
2-1 margin a $190 million bond Issue to fund a variety ot 
other new Inltlatlvea, auch as providing' loan assistance to' 
omployeofl who wlah to buy out firms that otherwise would cloaa 
or move elaewhero, Increasing aid to our Pennsylvania Minority 
Cuslneur Dcvolopment Authority, providing loans and grants for 
biiBlnosa Infrastructure Improvements asaociated with major 
industrial expansions, and supplementing existing small 
bufiihuBs Incubator and educational programs. 

Pcitnttylvanla'fl economic development strategy has been 
cnrofuUy designed to insure that our state capitaliaies on the 
potortl.ll of ndvancod-tochnology growth so as to become a full 
participant in America's economic recovery. 
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The Nntlonnl Covernora' AfiBoclotlon Tnsk Force on Techno- 
logical Innovntlon» of which I serve a» vice clialrtnan* found 
thnt nearly nU states nre undertnklng similar initiatives to 
..idilrosB their pnrtlculor economic problotns. Technological 
Innovntion hns boon found to be n critical element in nonrly 
nil Btdto economic dcvoloptnont strategies. 

ThcFQ <^trategios rely on the strong Amerlcnn traditions 
f ontrcprctuMituhlp and Innovation. For mo there cnn be no 
'citc-r hlsfirlc oxnmplc of this spirit thnn our own Ben 
Fr/inklln. Ar uue French admirer said of Prnnklin: "He 
snatched the lightning from the honven<)." We should strive to 
h(! .Is In our stratogion for ocnnomic development i 

I li.ink ynti , 

Representative Lungren. Thank you very much, Governor, and 
to both of you. I want to thank you for your testimony, for the time 
that you spent in coming down here, and presenting your testimo- 
ny. 

You both alluded to it somewhat but I'd like maybe specific com- 
ments on it. To what extent do you believe State and local govern- 
ments are getting away from the beggar-thy-neighbor job pirating 
strategies that many of our States engaged in in the past, and are 
now concentrating more on the strategies you spoke of here today, 
that is, as I understand it, developing strengths in your own States, 
assisting the startup of new firms and the expansion of already ex- 
isting firms? 

Governor Thornburoh. I think the overall concensus of State 
governments today is to get away from smokestack chasing. I think 
even a look at the statistics would indicate that very few megor op- 
portunities for industrial expansion arise from that particular 
strategy. My recollection is that statistics show that less than 5 
ercent of the new jobs created nationwide result from shifts in 
usiness location. 

In our State we have enunciated a specific strategy which has 
three components. The first priority is to assist existing Pennsylva- 
nia firms to stay in business and to expand. The second is to en- 
courage the start up of new firms, as I mentioned in my testimony, 
particularly small businesses on the cutting edge of the technologi- 
cal innovation. And our third priority is to selectively recruit new 
plants and investment, especially from those industries that might 
help diversify our economic base and offer long-term growth poten- 
tial. With two emphases: One on attracting more foreign invest- 
ment, that is, investment from abroad, and, second, effectively com- 
peting for some of the advanced technology opportunities that are 
going to be there without smoke stack chasing. 
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e best example o hat. Congressman Lunpren. I think is a 
, <rom the Silicon Valley. Z-Beck |phonetic|. from Ed Chiles dis- 
tnct that wan looking for a locale on the east coast to establish 
their operation. Having been attracted to look at Pennsylvania 
through our Advanced Technology Center at Lehigh at Bethlehem, 
they established their locale and hold out the promise of about a 
thousand new jobs there that will give them a foothold in the east 
coast markets. 

It's^a kind of a leap from the Silicon Valley to the Lehigh Valley, 
which we think is indicative of the kind of opportunities that are 
available in a State like ours. 
Representative Lungren. Governor Matheson. 
Governor Matheson. I think that traditionally it would be fair to 
say that there was a time when we would go out and capture 
bodily and bring any job into the State, regardless of what the 
nature of the lob was. simply because the need to have that par- 
ticular piece of business was so great. But you learn very quickly in 
the world of reality that you have end up targeting your State 
policj^ on how you survive in the economic broadening of your 
State 8 base. ^ ^ 

And so. while we traditionally sought employers in the tradition- 
al way. the targeting concept of what we have uniquely to offer to 
those we wish to join us has become the public policy in our State, 
One ol the things that we have discovered, interestingly enough, is 
that while we all love to go out and court major new business-but 
tlie^ don t come into your State very often. 

The way you really make this work is you go out and you devel- 
op an atmosphere that attracts little pieces of businesses that come 
over a period of time and over 80 percent of all of the jobs in our 
States come from very small businesses. 

We made an interesting discovery. If you can find ways to help 
that small businessman, give him a small business revitalization 
oan. If you can give him some incentive at the State level through 
legislation, if^ you can give him some inducement, if you can pro- 
vide him with trained people in his business when he needs them, 
then your base suddenly begins to broaden. So we have attempted 
to develop our resources directed in a dramatic way toward that 
small businessman who produces over 80 percent of those jobs and 
we have attempted to do that by encouraging business that is al- 
ready there to expand and modernize, but we are still anxious to 
bring new business into the State. 

The idea of going out and recruiting another Kennecott or a new 
Geneva Steel, those things simply don't happen in the real world 
today and those are industries that are being squeezed down. So, 
the strategy now is to target and to try and go into the areas where 
you can find measurable successes. 

Just one example. We have one of the major Federal installa- 
tions m our State. Hill Air Force Base, and they do about $40 mil- 
lion of business a year with contracts with small business. Much to 
my dismay, when I looked at the list, most of that business was 
going to small business outside of my State. And the reason we dis- 
covered was because the people in the State didn't know how to ef- 
fectively prepare the bids and compete for the business. So we de- 
cided that we would train our small businessman to go out and do 
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the thiiiK*^ that he had not traditionally done and that's the kind of 
relationship that we want the small businessman to have in the 
State and now we're starting to pull off some of that business. 

And that, basically, I think is the atmosphere that weVe used. 

Representative LuN(iHKN. Obviously, there's a general agreement 
that the old practice of smokestack c!iasing doesn't make sense in 
today's environment. But, let me just ask you about the episode we 
had with MC'C, that joint venture of a number of high tech firms to 
establish a research and development center. Is that smoke stack 
chasin ; with a new twist? Is that high-tech chas^'^g? 

(lovernor Thohnburgh. Chip chasing. 

Representative Lungren. Chip chasing? Is that unique or is that 
a suggestion that perhaps we're going to fall into the old trap again 
of trying to take something from other States as best we can? I 
mean, obviously, the company wants to come in. You're going to do 
everything you can to bring them in, but that's different than a 
strategy of specifically going out and trying to pick off the fruit 
from trees of other States. 

(jovernor Thohnburgh. Yes, I think both Scott Matheson and I 
would agree. We wouldn't turn anybody away and the MCC thing I 
think is somewhat illustrative, but unique. We were among those 
who talked to that organization at the time that they were kind of 
up for grabs, but obviously the Texas commitment was so heavy in 
terms of financial commitment that we didn't feel we could get 
beyond the first or second round. 

And I think we're a little bit wary of those propositions. In the 
mid-UmO's in a great deal of— or mid-1970*s in a great deal of flour- 
ish we attracted a major foreign investment. Volkswagen, in Penn- 
sylvania. Held out the promise of some 5,000-7,000 jobs and made 
substantial commitments in terms of tax abatement, financial aide 
from the State, and attracted a good deal of attention. 

Today that facility is struggling and the iob projections have not 
been realiited, and while we have extended every bit of assistance 
we can in terms of job training and modernization, I think there is 
the hint of a lesson there about putting all of your eggs in one 
basket. 

But we have tried to learn, as Governor Matheson indicates the 
policy is in Utah, of being more diversified, focusing more on small 
busini'ss, adopting specific strategies that are designed to help the 
entrepreneur. That I think is the keystone of what we are looking 
at, of giving a menu to the prospective entrepreneurial investor 
and actor that enables him to take advantage of what we can do. 

I.et me just mention a couple of examples if I might. Congress- 
man Lungren. We mentioned, both of us, I think, in passing, the 
small business incubator concept. This provides a physical facility 
where a number of small businesses— in fact, in many cases one 
person— can headquarter himself or herself and use joint and 
common facilities for stenographic services, for photocopying, for 
computer terminals, and the like, when they are getting started, 
when they don't have a million dollars in venture capital socked 
away. 

Second, programs of technical assistance. How do they keep their 
books? What kind of contract form should they have? The kind of 
things that are cranked out for major multinational corporations 
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by giant legal and accounting staffs simply aren't available to the 

one-man, two-man, what have you operation. 

jjJOg those kinds of things that can be furnished, the technical 

The other is what Scott mentioned, about regulatory review We 
have a small busmess action center, one phone number where a 
small business person can call and get help in working through the 
maze of the bureaucracy without being fobbed off one after another 

AZif^'x f''"erent agencies where forms, permits, regulations, 
and the ike have to be dealt with. We have had some ;J0,000 phone 
calls to that number, and I think about 29,995 satisfied customers 
irom that service. 

Representative LuhfOREN. Probably only get the letters from the 
live that were not satisfied. 

Governor Thornburgh. Well, that is right. 1 hear from them. 

Finally, another thing that I couldn't agree more with Governor 
Matheson on, and that is this business of procurement. Small busi- 
nesses that ought to be encouraged and helped and aided and in- 
lormed about the Government procurement process so that thev 
can participate. No. 1, for their own good but. No. 2, for the good of 
Government because more competition is going to produce lower 
prices and 'ower cost to the taxpayer if some of these smaller, more 
efficient, cost-efficient operations are participating in the procure- 
iTieiiL pf*ocesSi 

of specific strategies, it seems to me, are targeted di- 
rectly at the small business entrepreneur about which you have ex- 
pressed your principal concern. 

Repre-sentative Lungren. Let me ask this question to both of 
you, and that is, you both mentioned the centrality of the universi- 
ty and college community toward not only basic research, for 
which you both suggested the Federal Government has primary re- 
sponsibility, but in terms of the transfer of that basic research into 
real use, help to businesses and so forth. There is no doubt, it 
seems to me, that this is something that is necessary, but in many 
^^^-^ 'J «^"o"traditional role for the universities and colleges. 

We had hearings about 1 year ago on a slightly different subject, 
but somewhat related, on the question of the training and retrain- 
^"lerican work force. We had testimony 'rom a number 
of different States as to how they had some resistance on the part 
of the college community toward allowing the private sector to 
come in and give them not only just some advice but some veal di- 
rection as to where they should be training people because it would 
be an insult to train someone for a job that doesn't exist. 

Have you experienced any reluctance or any problems on the 
part of the universities in this nontraditional role of technology 
Kc research?"'^ "^"^^ ^ ^^""^ general term, as opposed to 

Governor Matheson. 

(Governor Matheson. We have had several years of productive 
experience with our institutions of higher learning. However, the 
niain support comes from that portion of the university family that 
is in the technical field. Those who ire experienced in doing the Job 
and who have been in the basic research are usually quite sophisti- 
cated about sharing and developing processes with the State and 
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the private community. The adm' listrative people sometimes, the 
managers are sometimes a little bit difficult to deal with and like 
to keep jurisdictional lines fairly separated. 

But for example, I went to one institution of higher learning and 
had lunch in the research park and the president of the institution 
had never been in the research park. And that kind of example • 
kind of shook me up a little. That has all changed, and we sudden- 
ly realized that all of the pieces of action at the institutional level 
on the campuses and in the research park have to fit into all of the 
things that are going on in the Government and in the private 
sector and all of us have to work at this very closely together be- 
cause we can't waste anything any more. And so the public/private 
partnership concept, which I absolutely think is the key to how you 
fit this all together, is beginning to make more sense. 

May I just point out last, you mentioned the role of the Federal 
Government in basic research. I am absolutely convinced that if we 
don't maintain our commitment to basic research— and I don't 
meant the Federal Government ought to pay all of that bill, but 
that is one place the Federal Government is very, very helpful and 
valuable in this equation we are talking about today because if vou 
don't have ideas this whole thing fails. YuU got to convert ideas 
into whatever we do, and so I encourage you when you are looking 
at what recommendations you might wish to extract from your 
hearings, that basic research commitment from the Federal Gov- 
ernment I think is absolutely critical. 

Representative Lungren. Governor Thornburgh, please comment 
about the question of the difficulty, if any, of the university and 
college community in filling this role. 

Governor Thornburgh. Well, there is an awkwardness on occa- 
sion when pure academe comes up against the realities of the free 
enterprise system, but there is a tried and true technique that we 
have used in funding our Ben Franklin partnership centers; that is, 
funding them on a competitive basis, and the basis forjudging how 
we divvy up the State share of the appropriation is not the basis of 
how much basic research or laboratory work that can be done but 
what is being done to transfer the technology into the marketplace 
and create jobs, which is the prime indicator that we utilize. And 
thus far that process has worked very well. 

1 think at the outset there was, frankly, on the part of some 
actual or potential participants in this program a view that this 
was just one more subsidy for further academic research that could 
be used as the university or college chose to do so. But I think that «• 
has been dispelled, and in fact there is a very positive response 
from the universities and a recognition that this interaction with 
the real world of entrepreneurial growth is a positive thing from 
their point of view. • 

On job training I think there is a real untapped potential. I have 
submitted to the committee this morning a report issued just yes- 
terday in our customized job training program in Pennsylvania. 
This, it seems to me, is one of the most exciting things for an econ- 
omy whose base is in such a transition as we are. 

We have communities in our State where generations have 
worked in the coal mines, the steel m;lls, heavy industrial plants 
that were long the hallmark of Pennsylvania's industrial base, and 
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those jobs aren't there any more. Because of increased efficiency, 
technology, and frankly a good deal of unfair foreign competition, 
those job pools have shrunk, and the challenge of training and re- 
training those individuals who grew used to relying on the industry 
is enormous. 

The traditional job training technique used in our State, and I 
suspect in many others, was to take a pool of able-bodied men and 
women, train so many of them as carpenters, painters, electricians, 
and welders and when they were through tell them to go get a job. 
Through the customized job training process we have gor^ tn .em- 
ployers and said: 

What do you need, and if we train them will vou guarantee them a job at the end 
of the process, or if you have a current work force which needs to be upgraded in 
skills and talent to operate in the new technology that you have in your plant, if we 
pay the tab will you commit to stay here and continue to provide that kind of em- 
ployment? 

Over the last 2 years, as exemplified in this report, we have seen 
some 4,500 Pennsylvanians at a very low cost provided with that 
kind of job security and job enhancement, simply on the basis of 
saying we are not going to train you for iobs that may not be there, 
but we are poing to absolutely ensure that those jobs are going to 
be forthcommg. 

Now, that process has in turn involved a lot of our smaller com- 
munity colleges and other educational institutions because the 
lant that I was in Pittsburgh yesterday, at Union Switch and 
i^nal, which has been one of the m^or participants in this oper- 
ation, they found simply that they couldn't do all the training with 
their in-plant personnel, and that has brought them into contact 
with the Allegheny Countv Community College in Pittsburgh, 
which has provided a lot of the training personnel, and a spinoff 
there of their further insights into the techniques that can be uti- 
lized, in this case computer-assisted design, computer-assisted man- 
ufacturing programs, and j^ou are creating a whole new community 
out there which is supportive of the transition that we have to un- 
dertake. 

Representative Lunoren. The other day we had hearings as part 
of this series on an area that I really wasn't that conversant in, 
that of Federal labs, and although they can't be the primary source 
of technology transfer or technological innovation they are a re- 
sou**ce that we ought not to ignore, and I think that many of us in 
Government on the Federal level have not understood their impor- 
tance. The individuals who testified, representing the Federal labs, 
indicated that a catalyst was needed to bring together all the play- 
ers—private companies, universities, the Federal Government and 
the Federal labs— and thoy seemed to suggest that the States 
would be the natural leva] or entity to play that role. 

I might ask both of you what your experience has been with the 
Federal lab system and what you think the States might be able to 
do to encourage the technology transfer from these laboratories, 
recognizing they won't provide a mc^ority of it but that it is a re- 
source that we ought not to forget about. 

Governor Matmeson. I think the idea of folding the Federal lab 
overall technology into the operations at the State level is a pro- 
ductive thought. We do not have a gteat deal of association with 
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the Federal labs, but frankly they are very helpful to us with re- 
spec'v to grant recjuests. They make their equipment accessible to 
us at our institutions of higher learning basically on request. We 
have an excellent working relationship with them. Where there is 
research that is compatible we often do that jointly. 

One of the interesting ways that we have been able to utilize 
them is to send graduate students from our institutions of higher 
learning into the labs on a transfer basis where they have had pro- 
ductive learning experiences. I don't think we have really devel- 
oped that relationship in the sense that you are describing, but I 
certainly think that we have the basis upon which a productive re- 
lationship of that kind could be developed. 

Representative Lungren. Governor Thornburgh. 

Governor Thornburgh. We have eight Federal labs in Pennsyl- 
vania and through the Federal Laboratory Consortium are able to 
develop a fair idea of what use can be made of those facilities, and 
in many cases they have proved to be extremely valucible. 

There are two things that I think perhaps are worth mentioning 
in this regard. Earlier this year I testified before the Senate Judici- 
ary Subcommittee on Patents, Copyrights, and Trademarks in sup- 
iport of Senator Dole's bill S. 2171, which would widen the potential 
for use of patents developed with Government funds, and in con- 
nection with that the U.S. Commerce Department under thi? pend- 
ing legislation would be given overall responsibility for creating a 
climate favorable to the commercialization of the results of federal- 
ly funded research. 

How that relates to the labs, I think, is that while we are aware 
of and »n contact with the eight labs in Pennsylvania we have verv 
little idea of what the other labs outside of our region do, and if 
there was a centralized clearinghouse and a loosening of the ability 
of entrepreneurial efforts to capitalize on some of this Federal re- 
search I think you would see a veritable explosion in the use of the 
very important research and development work that is done by 
these Federal laboratories. 

Representative Lungren. One of the intriguing things we found 
out in our discussion was that there is a center of information that 
is supposed to then make available this information to businesses^ 
State governments, and so forth. They indicated to us that the No. 
1 user of that information at the present time is a small, little, tiny 
company you probably never heard of called Mitsubishi. 

There seems to be a lack of information that that information is 
available, and I think those of us in Congress are probably as 
guilty as anybody and one of— I guess it is called the National 
Technical Information Service— one of the things I want to do after 
these hearings hopefully is to make Members of Congress aware 
and make State authorities aware of this fact because if Japan is 
using it and then actually applying it in terms of their indus- 
try 

Governor Thornbukgh. They probably don't feel constrained- 
Representative LuNOREN [continuing]. Then obviously it is 
worthwhile and we are not using it. 

Governor Thornburoh. I don't think they feel particularly con- 
strained by our patent laws in that regard either. That may have 
something to do with it. 
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Representative LuNOREN. But this is information that is avail- 
able, readily available, publicly. But I think you make a good point 
that we ought to do a better job of making sure that not only you 
know what is going on in the eight national labs that are in your 
State but also others. ' 

I know that your time is short. Governor Thornburgh, and I 
know. Governor Matheson, you have to leave as well. Let me just 
ask you one quick question, and if we don't have time for you to eo 
into It maybe you could submit an answer to it. 

Recently the voters of Rhode Island soundly defeated a proposal 
Bn^*^"oi H'^X f?** their State. I think the vote was something 
like SO to 20, which is about as strong a commitment you are ever 
going to get from the voters in any direction. And some had sug- 
gested that that proposal that was defeated was the blueprint for 
economic development in that State. 

.^{IkTi,"^®''^ ,^ ^^^^ ^° contrast your own experience 

with that of the Rhode Island case, suggesting perhaps where that 
wer.t wrong and where your State's approach tow -re. that develop- 
ment IS different from that. *^ 
Governor Thornburgh. 

^u^o^if"?"! 7"°j*'^^""9«- Well, far be it from me to expertise on 
the Rhode Island experience. I have got enough problems—— 

Representative Lungren. I know that is kind of a dicey thing to 
ask you to do, but it certainly hit with a thunderbolt here around 
those who were talking about a national industrial policy. 

Governor Thornburgh. Yes; I can certainly tell you this, that in 
Pennsylvania pur voters approved by a 2-to-l margin a $190 million 
bond issue, which was just short of th& amount that was talked 
about in Rhode Island, that had been developed on a consensus 
basis with bipartisan support, with private sector input, in a very 
careful and deliberate way that we felt built upon and supplement- 
ed our ongoing efforts that I have described here today rather than 
attempted to overlay what we thought was a careful and methodi- 
c^i program with something called an industrial policy. 

I think you can gather. Congressman Lungren, from my remarks 
and I suspect Scott s today that being in the governmental business 
ourselves we are somewhat wary of delegating to elected or ap- 
pointed officials the direction of our economy. I cannot reiterate 
strongly enpugh how much of our success in adapting to the need 
for change in Pennsylvania has depended upon the enthusiasm of 
iinn''"^^^® sector. I mentioned that we have now committed over 
$100 million in our Ben Franklin program. That was supposed to 
be done on a l-to-l basis, one public dollar, one private dollar. In 
point of fact, private response has been about $3 private for every 
M public, and that is a fair measure of the degree of enthusiasm 
that has been expressed for the entire project, 

So I think that government's role as a catalyst rather than a dic- 
tator of economic trends is far more productive, and my guess 
would be that at least in perception part of the problem in Rhode 
Island might have been that difference. 

Representative Lungren. Governor Matheson. 

Governor Matheson. We went through an interesting exercise 
called The Agenda for the 1980's and we tried to sit down and 
disect what the industrial future of our State ought to be and input 
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came in on a broad basis and we received a whole series of recom- 
mendations tor bonding and for other things to do. 

The interesting thing that I now in retrospect see is the level of 
success of the recommendations of the agenda for the 1980's is di- 
rectly proportional to how much homework we put into getting 
that implemented. If you get the business community to support a 
bond issue or whatever we think ought to be a part of that policy, 
we've been able to, on a case-by-case basis, market those ideas. 

Occasionally, where you want to do something of that sort and 
you don't go out and do your homework, you can lose. That hap- 
pens occasionally as well, but, for example, bonding is a major part 
of investment in your public infrastructure which, of course, is a 
part of your economic base and Tve gone before my legislature 
nine times and they've bonded nine times since Tve been Governor, 
which is three times as much as all of the bonding in the State's 
history. 

So, I think that we're maturing in our State, in the sense we*re 
\ illinK to go out and gamble a little more in those specific areas 
md 1 applaud that. But, I have something going in my State that 
I'm sure that Dick has as well. 

We have a tradition of investing in our own future and building 
and working. It s something that everybody takes for granted. So, if 
I can harness those attributes into an industrial concept it has a 
good chance of success simply becpMse of the background of the 
State. 

Representative Lungren. Well, I want to thank both of you for 
appearing here. Tve got a whole host of questions I could continue 
to ask on this issue. It's obviously a very interesting one and one 
that hopefully the Congress will pursue. 

As I said, sometimes we forget the human element here. How do 
you encourage the human element? How do you encourage entre- 
preneurship as opposed to just viewing things? How do you take 
somebody or some company from some other State and take care of 
your problem short term? 

I know both of you liave to leave. I want to again thank you, and. 
Governor Thornburgh and Governor Matheson, enjoy the Olympics 
and if you happen to see volleyball, remember its in my district. 
[Laughter.] 

Governor Thornbuugh. Thank you. Congressman Lungren. 

Governor MATHt:soN. Thank you. Congressman Lungren, 

Representative Lungren. OK. At this time Vd ask Mr. Donald 
Beilman» the president of Microelectronics Center of North Caroli- 
na» and Mr. Peter Brennan, a partner of Brennan & Garson, to 
come forward and appear on the same panel. 

To both of you, I would like to extend greetings and thank you 
for the time that you spent in preparing your testimony, as well as 
the time to be spent here. We could go on and on this for hours 
and days. Unfortunately, we have the press of time of about an 
hour and, so, I would ask that your prepared statements will 
appear in the record as they are and ask you to proceed as you 
wish. 

And perhaps if you could try and limit your opening remarks to 
between 10 and 15 minutes, we could then get mto questioxis and 
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arisweiB. Hopefully, questions would be prompted by your testimo- 
ny this morning. So, Mr. Beilman, if you'd like to begin. 

STATEMENT OF DONALD S. BEILMAN, PRESIDENT, 
MICROELECTRONICS CENTER OF NORTH CAROLINA 

Mr. Beilman. Thank you. Congressman Lungren, for this oppor- 
tunity to express my views on North Carolina^ strategies for im- 
proving the economic climate for innovation and growth. We hope 
our exjperiences and approaches will be of value to the committee 
and others mterested in this strategic area. 

As I prepared this statement Tve tried to incorporate my views 
currently as the president of the Microelectronics Center of North 
Carolina, as well as from my prior 30-year career experience as a 
business executive in high technology industry. 

The United States has maintained it's leadership in technology 
by providing a permissive environment in which to foster new 
ideas and innovations. I think the challenge before us now is to de- 
velop a hightened permissive environment to meet the more inten- 
sive international competition, and this requires business, educa- 
tion and Government to work together in new and creative ways 

My comments today will focus on how States in general and 
North Carolina in particular become full partners in promoting 
and supporting nondefense technology innovation for maint-^ining 
world economic leadership. I say nondefense, recognizing „hat de- 
fense outlays for R&D are very substantial, 65 to 75 percent of 
total Federal R&D funds. 

The predominant motivation for State action is to develop condi- 
tions within each State which provide more and better jobs for 
people. The result is that State governments are assuming more re- 
sponsibility for technological innovation. 

In 1982, North Carolina Gov. Jim Hunt stated that: 

In matters other than defense and space, the center of gravity for technological 
innovation must shift from the Federal Government to State governments. 

This process is well underway in North Carolina and it has con- 
tinued to be the policy of our State. 

The evolution of the State of North Carolina to the position of 
leadership in technological innovation is the result of a consciously 
structured, coherent, statewide strategy. I use the word "strategy^* 
as contrasted to industrial development policy because I believe 
States can have some influence on the direction of their economic 
development from an industrial point of view, rather than just in- 
dividual acts to stimulate business activities in the State. 

This approach is in contrast to the old fragmented efforts by De- 
partment of Commerce shotgunning for any and everv segment of 
industry. North Carolina's new technology initiative began nearly 
SO years ago with the establishment of the Research Triangle Park 
which is a cooperative effort between the three me^or universi- 
ties— Duke, North Carolina State, and Chapel Hill. The $1 million 
in seed money has led to what is now a $1 billion investment. 

The establishment of the park was based on several continuing 
realities. * 

First. North Carolina universities, at great expense to the State, 
were turning out many highly qualified graduates in science and 
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tMiglnoetinK who wcmv leaving the State because lev employment 
opportunities existed. 

Second* North Carolina was experiencing erosion of its basic in* 
dustries of apparel, textiles, tobacco, and to some extent, furniture. 
The recoKnition of these realities and the farsighted convictions 
and aggressive attitudes on the part of public officials, universities 
and private industry has been an essential element in the formula- 
tion of an integrated North C'arolina strategy for technology inno- 
vation. 

The North Carolina long-term strategy for modern economic de- 
velopment is based on three general principles. First, a healthy 
economic environment based on a constitutionally mandated bal- 
anced budget. We find that companies coming in regard that as a 
very positive factor. Second, a carefully structured program to 
ensure an adequate nternal structure ibr the support of industry. 

And, third, and i..e subject of my comments this morning, a 
major set of programs to support all elements of education with 
jip(»cial programs to reinforce high priority research and technnfogy 
and the environment thereof, with universities in the .^t:a^. The 
Joint Kconomic Committee report on industry location hti^ssed the 
importance of the academic element in new plant locations and 
technology development. As an individual who has been responsi- 
ble for locating high technology industry, I found that to be an ex- 
tremely important element. 

Th'' 'North Carolina General Assembly has supported the State 
education and technology strategy with very substantial funding 
commitments. Recognizing the remforcement of the public school 
syslem as a basic foundation of economic development, the general 
assembly added $280 million to the $1.4 billion annual base budget 
for this new fiscal year. That is a supplementary budget addition. 

Special technology innovation programs launched by North Caro- 
lina leaders since 1983 include new State appropriations of more 
than $1(50 million. In the 1984-85 fiscal year alone the State has 
committed $10(5 million to expand technology related research, edu- 
cation and training programs. 

The total 2-year expenditures include these three m^jor ele- 
ments. The first element of modern technical education included 
$HH million for the community college system. The North Carolina 
Community College system includes 58 campuses across the State; 
}H) percent of the population m within commuting distance of one of 
these community colleges and 600,000 citi'/ens participate each year 
in their educational programs. 

The programs are continually updated to include the skills neces- 
sary to support new technology industry. Working closely with in- 
dustry, individual training programs are custom designed for exist 
ing and new industries to prepare workers for specific high technol- 
ogy jobs. I might add that when I located a major integrated circuit 
facility in North Carolina they promised me I d have all the talent 
I n<»ede(l when we opened the doors and they met that promise and 
made it a very successful start up. 

rhe second element is higher education and training; $27 million 
ha^! been provided in the last 2 years for new university engineer- 
ing computer science buildings. A major goal has been established 
to improve quality and quantity of graduate programs in science 
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and engineering at North Carolina universities by accelerating new 
building programs. These new facilities are essentia! for providing 
talent for supporting innovation requirements in basic industry as 
well as new high technology industry. 

The third element is State-sponsored research centers and we're 
somewhat unique here I believe; $M2 million in the last 2 years for 
the North Carolina Biotechnology Center and the Microelectronics 
Center of North Carolina, related facilities, research programs and 
operations. North Carolina has established two major research cen- 
ters, The Microelectronics Center of North Carolina and the Bio< 
technology Center. 

I direct the Microelectronics Center of North Carolina where 
we've established a major national resource for modern electronics 
bv combining the microelectronics resources of five universities; 
the three triangle universities. North Carolina University, A&T, 
the black university at Greensboro, and the University of North 
Carolma at Charlotte. Our consortium also includes the Research 
Tria.\gle Institute which is located in the Research Triangle Park. 

With State support of $46 million today and strong industriai 
participation, the center is a unique technology transfer mecha- 
nism dedicated to achieving next generation microelectronics man- 
ufacturing technology that will benefit North Carolina and the 
Nation. I mi^ht point out that this is a unique State funded situa- 
tion. There is no national laboratory for microelectronics even 
though it is a most pervasive technology and influences many seg- 
ments of American industry. 

I might add that I'm now evaluating a Canadian proposal to es- 
tablish two such university based centers specifically for technolo- 
gy transfer to industry. The use of separate entities for this pur- 
pose tends to obviate any undesirable impacts on the university 
educational roles. 

While the North Carolina microelectronics program has been 
achieved without Federal support to date, but there are opportuni- 
ties for creative Federal involvement, particularly with regard to 
technology support for small businesses. With minimal incremental 
Federal support, existing technology centers such as ours in coop- 
eration with universities such as MIT, Cornell, Arizona, Texas, 
Stanford, Carnegie Mellon, Rensselear, Utah, and others could play 
an even more important role of meeting the international chal- 
lenge to U.S. supremacy in technology innovation in the important 
field of modern electronics. 

Such a program could support the technology needs of the hun- 
dreds, if not thousands, of critically important emerging small busi- 
ni's.st's In modern electronics pnd related areas. These small busi- 
nesses cannot afford involvement in the expensive joint develop- 
ment companies being formed by large U.S. electronic firms to 
maintain their own competitive positions. The same needs and op- 
nortunitiea for small business will evolve in other fields, such as 
biotechnology in the future. 

^ With regard to small business Innovation, for nearly 30 years the 
State of North Carolina has implemented one of the most effective 
programs for technology in- ovation and industrial development. 
The State has already ex/eili- ,ced considerable success in attract- 
ing high technology indu. try ♦ the State. Over the past 5 years, 
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high technology industry has invested over $3 billion in new plants 
and facilities. I might add, since the MCC location competition, ^ 
North Csrolina was one of the final four contestants, North Caroli- 
na has acquired over $800 million of new high-technology industry 
capital, in just a little over a year, and 3,000 jobs without having to 
buv companies to come into the State. « 

Public and private investment in research and development in 
North Carolina now total more, than $600 million per year. Those 
investments in R&D must also result in increased development of 
new spinoff companies in order to stimulate additional use of tech- 
nology to further economic growth. 

Therefore, the next phase in our development strategy is greater 
emphasis and entrepreneurship in small business innovation. We 
are encouragin^r the startup of new firms throujc^h three basic 
mechanisms: A State initiative, increased support of a Federal pro- 
gram, and private investment. We have developed and established 
a Technological Development Authority which is currently helping 
local communities establish incubator facilities nurture new 
firms and to provide innovation funding, as some other States are 
doing, and our budget will be double this coming year. 

The State also helps North Carolina firms participate more effec- 
tively in the small business innovation research, SBIR program. In 
the first round of the program. North Carolina firms won 18 
awards amounting to almost $800,000 with an award ratio of one in 
six, one of the best in the Nation. 

By the way, the SBIR program could benefit from even more 
active State involvement. As the Federal funding for SBIR expands 
by more than a factor of 10 by 1987, to $450 million, to support 
small business, there's a major role for the States to encourage and 
to help educate people in making more effective proposals. 

The private sector is also recognizing the tremendous potential 
that exists in the technology change taking place in North Caroli- 
na. Venture capital funds from outside the State are now showing 
interest and there are internal initiatives to develop capital, but in- 
creased availability of venture capital is a continuing need in 
North Carolina as in other technology growth States. North Caroli- 
na is also examining the appropriate use of State pension funds for 
venture support as other States are doir'*. 

And now some comments concerning the Federal role in innova- 
tion. The Government must insure the opportunity for all its 
l^^ople to functinn effectively in today's society. State and local gov- 
ernments are closest to the people and therefore have the primary ♦ 
responsibility to provide the environment for technological innova- 
tion and the resulting jobs. 

NoKh Carolina's very substantial investment and technology 
structure have providea the essential base for the facilities pro- • 
grams and environment essential for its own technological vitality. 
The collective efforts of all the States results in the vitality of the 
Nation. 

So, what then should be the Federal role? I believe that the F jd- 
eral Government should be supportive of technological innovat.on 
in the commercial sector, that Federal policy should be supportive 
of State initiatives and contribute to the o\erall environment that 
encourages innovation. 
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Federal policies and programs generally bhould do the following: 
First, provide increased support to basic, nondefense research at 
our universities that leads to new discoveries, expands our knowl- 
edge b<ise, and supports national objectives of continued world lead- 
ership m technology and its application. 

Second, develop new mechanisms for the accelerated transfer of 
technolog;y (rom the enormous R&D expenditures in the national 
laboratories, national defense, and space to commercial uses with 
m^or emphasis on making this technology accessible by small busi- 
ness. It f interesting to note that the 700 national laboratories, 
have a budget of approximately U billion, which is approximately 
the entire amount spent by the top 50 universities in research and 
development across the country. 

Third, selectively leverage State investments, with industry sup- 
port, to achieve faster results in technology development and aPDli- 
cation, particularly where States cannot fund the total level of ex- 
cellence to support key tochnologies of national interest. 

Fourth, through tax and other incentives, encourage industry to 
provide broader support to university research well beyond the 4 
percent industry currently supports. Consider tax provisions that 
would give full recognition to the value of new structural mecha- 
nisms such as university related nonprofit educational and re- 
search organizations. 

Fifth, support modern technology education and research equip, 
ment requirements at universities where today the equipment is 
woefully obsolete, with little hope of this critical situation being 
rectified in the short term. The resolution of this issue is extremely 
important if we are to develop the quantity and quality of talent to 
support the increasingly complex job of meaningful technological 
innovation and economic development. 

Let me conclude my testimony by emphasizing that North Caro- 
lina s investments in technology innovation are regarded just as 
fundamental business investments in the future of tTie State. Indi- 
vidual and collective '--adership by governors, State legislators and 
university and business executives continues to be the primary 
factor in North Carolina's success in supporting such investments 
lor technological innovation and economic redevelopment. 
I thank you for this opportunity. 
[The prepared statement of Mr. Beilman follows:] 
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Prepared Statement op Donald S. Beiuman 

MR, Chairman and Members of the Committee, thank you for this 

OPPORTUNITY to EXPRESS MY VIEWS ON STATE STRATEGIES FOR IMPROVING 
THE ECONOMIC CLIMATE FOR INNOVATION AND GROWTH, WE ARE PROUD OF 
OUR ACCOMPLISHMENTS IN NORTH CAROLINA AND HOPE OUR EXPERIENCES AND 
APPROACHES WILL BE OF VALUE TO THE COMMITTEE AND OTHERS INTERESTED 

IN THIS IMPORTANT STRATEGIC AREA. 

As 1 HAVE PREPARED THIS STATEMENT. 1 HAVE TRIED TO 

INCORPORATE MY VIEWS CURRENTLY AS THE PRESIDENT OF THE 
MICROELECTRONICS CENTER OF NORTH CAROLINA. AS WELL AS MY RECENT 

EXPERIENCE AS A BUSINESS EXECUTIVE IN HIGH TECHNOLOGY INDUSTRY. 
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It is generally accepted that international competition for 

TECHNOLOGY LEADERSHIP HAS NEVER BEEN MORE INTENSE, 

The United States has maintained its leadership in technology 

BY PROVIDING A PERMISSIVE ENVIRONMENT IN WHICH TO FOSTER NEW IDEAS 
AND INNOVATIONS. THE CHALLENGE NOW BEFORE US IS TO DEVELOP A 
HEIGHTENED ENVIRONMENT TO MEET THE MORE INTENSIVE INTERNATIONAL 

COMPETITION. Together, government, business and education must 

DEVELOP THIS NEW ENVIRONMENT AND MEET THIS SCIENTIFIC AND ECONOMIC 

challenge. 

Requirement for iechnqlogy Innovatip i*^ 

Maintaining U..S. supremacy in technology innovation is of 

MAJOR NATIONM AND STATE INTEREST FOR THREE REASONS. 

The FIRST TWO RELATE TO MAINTENANCE OF A LEADERSHIP POSITION 

in the world economy.' 

. The U. S. has maintaineh a favorable balance of trade in 

HIGH technology PRODUCTS AND SERVICES, ThIS INDUSTRIAL 
segment is PARTICULARLY IMPORTANT TO U, S. ECONOMIC 
health, especially with THE CONTINUED FOREIGN EROSION OF 
SOME-OF OUR BASIC INDUSTRIES SUCH AS STEEL AND TEXTILES, 
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, The continued introduction of technology innovation in 

OUR BASIC industries FOR IMPROVED PRODUCTIVITY IS 
ESSENTIAL FOR MAINTAINING SIGNIFICANT SHARES OF WORLD 
MARKETS IN THESE INDUSTRIES. 
The THIRD MAJOR REASON IS MAINTAINING OUR NATIONAL DEFENSE AND 
SECURITY WHICH IS HIGHLY DEPENDENT ON TECHNOLOGICAL INNOVATION. 
It is IMPORTANT TO NOTE THAT THE DEFENSE OUTLAYS FOR R&D ARE A 

very substantial 65 to 70% of total federal rgd funds. 

My comments today will focus on the first two 

REQUIREMENTS... HOW STATES IN GENERAL, AND NORTH CAROLINA IN 
PARTICULAR. HAVE BECOME FULL PARTNERS IN PROMOTING AND SUPPORTING 
NON-DEFENSE TECHNOLOGY INNOVATION FOR MAINTAINING WORLD ECONOMIC 
LEADERSHIP. 
STATE INITIATIVES 

Each state has implemented programs which vary from one 
another. and should, to take advantage of their unique resource 

base, a DISCUSSION PAPER RECENTLY PRESENTED AT THE NATIONAL 

Governor's Association identified five common activities that are 

INTEGRATED INTO MOST STATE PROGRAMS INCLUDING NoRTH CAROLINA'SI 
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1. SCIENTIFIC AND ENGINEERING RESOURCES WITHIN UNIVERSITIES 
ARE BEING BROUGHT INTO CLOSER WORKING RELATIONS WITH THE 
PRIVATE SECTOR 

2. Steps are being taken to strengthen quality of research 

AND EDUCATION AT STATE INSTITUTIONS 

3. State resources are being matched with fundamental 
advances needed in science and engineering to determine 
areas most advantageous to the state 

^, Support requirements for small business development are 

BEING DIFFERENTIATED FROM THOSE ESSENTIAL FOR LARGER 

companies 

5, Improvements are being made in the institutional and 
physical infrastructure 
The predominant motivation for State action is to develop 

CONDITIONS within EACH STATE WHICH PROVIDE MORE AND BETTER JOBS 

for people. The result is that State governments are assuming 

MORE and more RESPONSIBILITY FOR TECHNOLOGICAL INNOVATIONS. 
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In 1982 North Carolina Governor James B, Hunt stated that "In 

MATTERS other THAN DEFENSE AND SPACE. THE CENTER OF GRAVITY FOR 

technological innovation" must shift from the federal government to 
State governments." This process was well underway in North 
Carolina at that time and has continuej to be the policy of our 
State . 

The North Carolina Experience 

The evolution of the State of North Carolina to a position of 
leadership in technological innovation is the result of a 

CONSCIOUSLY STRUCTURED. COHERENT STATEWIDE STRATEGY, ThIS 

approach is in contrast to the old fragmented efforts by 
departments of commerce sh0t6unning for any and every segment of 
industry. North Carolina's initiative began nearly 30 years ago 

WITH THE establishment OF THE RESEARCH TRIANGLE PARK. A 
COOPERATIVE EFFORT BETWEEN THE STATE AND THE RESEARCH TRIANGLE 
UNIVERSITIES (DUKE U'iiVERSITY. NORTH CAROLINA STATE UNIVERSITY. 
AND THE UNIVERSITY OF NORTH CAROLINA AT ChAPEL HILL). ONE MILLION 
DOLLARS IN SEED MONEY HAS LED TO WHAT IS NOW NEARLY A BILLION 
DOLLAR INVESTMENT. 
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The establishment of the Research Triangle Park was based on 

SEVERAL CONTINUING RELEVANT REALITIES. FIRST, NoRTH CAROLINA 
UNIVERSITIES, AT GREAT EXPENSE TO THE STATE, WERE TURNING OUT MANY 
HIGHLY QUALIFIED GRADUATES IN SCIENCE AND ENGINEERING WHO WERE 

leaving the state because few employment opportunities existed, 
Second, north Carolina was experiencing erosion of its basic 

INDUSTRIES OF APPAREL, TEXTILES, FURNITURE AND TOBACCO. ThE 
recognition of THESE REALITIES AND THE FARSIGHTED CONVICTIONS AN!) 
AGGRESSIVE ATTITUDES ON THE PART OF PUBLIC OFFICIALS, UNIVERSITIES 
AND PRIVATE INDUSTRY HAS BEEN AN ESSENTIAL ELEMENT IN THE 
FORMULATION OF AN INTEGRATED NORTH CAROLINA STRATEGY FOR 

technology innovations. 

The North Carolina strategy for technology innovation has 

DEPENDED ON AND BENEFITTED FROM SEVERAL FACTORS! 

. Strong top-down State leadership - Governors and General 

Assembly members 
. Active participation of universities 
. Strong business community support 
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The strong leadership demonstrated by each of these sectors 
separately a^t in collaboration has been the key to north 
Carolina's success. 

The North Carolina strategy for modern economic development 
IS based on three general principles: 

1st - A HEALTHY ECONOMIC ENVIRONMENT BASED ON A 
CONSTITUTIONALLY MANDATED BALANCED BUDGET. 

2nd - A CAREFULLY STRUCTURED PROGRAM TO INSURE AN ADEQUATE 
INTERNAL STRUCTURE FOR TRANSFORATION. UTILITIES AND 
FINANCE. 

AND 3RD - A MAJOR SET OF PROGRAMS TO SUPPORT ALL ELEMENTS OF 
EDUCATION WITH SPECIAL PROGRAMS TO REINFORCE HIGH 
PRIORITY RESEARCH AND TECHNOLOGY WITH UNIVERSITIES IN 

THE State. 

The North Carolina General Assembly has supported the State 
education and technology strategy with very substantial funding 
commitments. Recognizing the reinforcement of the public school 
system as a basic foundation of economic redevelopment, the 



ERIC 



133 



131 

GENERAL ASSEMBLY ADDED $280 MILLION TO THE $1.4 BILLION ANNUAL 
BASE BUDGET FOR THIS NEW FISCAL YEAR, 

Special technology innovation programs launched by North 

CAROLINA leaders SINCE 1983 INCLUDE NEW STATE APPROPRIATIONS OF 
MORE THAN $160 MILLION. IN THE 1984-85 FISCAL YEAR ALONE THE 
STATE HAS COMMITTED AN ADDJTIONAL $106 MILLION TO EXPAND 
TECHNOLOGY-RELATED RESEARCH. EDUCATION AND TRAINING PROGRAMS. THE 
IfiTAi TWO YEAR EXPENDITURES INCLUDE! 

' Mo dern Technical Educat iom - $88 million for the 
Community College system. 

The North Carolina Community College System includes 58 
campuses across the, state. 903! OF the population is within 
commuting distance of one of these Community Colleges and 600,000 
citizens participate each year in their educational programs. 
Programs are continually updated to include the skills necessary 
to support new technology industry. Working closely with 

INDUSTRY, individual TRAINING PROGRAMS ARE DESIGNED FOR EXISTING 
AND NEW INDUSTRIES TO PREPARE WORKERS FOR HIGH TECHNOLOGY JOBS. ' 
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, HIGHER h-DUCATlON AND TRAINING - $27.4 MILLION FOR 
UNIVERSITY ENGINEERING AND COMPUTER SCIENCE BUILDINGS 
A MAJOR GOAL HAS BEEN ESTABLISHED TO IMPROVE QUALITY AND 
QUANTITY OF OUTPUT OF GRADUATE PR06RAMG IN SCIENCE AND 
ENGINEERING AT NORTH CAROLINA UNIVERSITIES. THIS IS ESSENTIAL FOR 
PROVIDING TALENT FOR SUPPORTING INNOVATION REQUIREMENTS IN BASIC. 
AS WELL AS NEW HIGH TECHNOLOGY INDUSTRY. 

. ST ATE Sponsored Research Centers - $32 Million for the 
North Carolina Biotechnology Center and the 
Microelectronics Center of North Carolina related 

facilities, research programs and OPERATIONS 

North Carolina has established two major research centers, 
the Microelectronics Center of North Carolina (MCNC). and the 
North Carolina Biotechnology Center. MCNC. which I direct, has 
established itself as a major national resource for modern 
electronics by combining the microelectronics resources of the 

FIVE universities (DUKE UNIVERSITY. NORTH CAROLINA A&T STATE 

University. North Carolina State University. University of North 
Carolina at Chapel Hill. University of North Carolina at 
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Charlotte) and the Research Triangle Institute, with State 
support of $46 million to date, and strong industrial 

PARTICIPATION, MCNC IS A UNIQUE TECHNOLOGY TRANSFER MECHANISM 
DEDICATED TO ACHIEVING NEXT GENERATION MICROELECTRONICS 
MANUFACTURING TECHNOLOGY THAT WILL BENEFIT NORTH CAROLINA AND THE 

Nation, while this has all been achieved without federal support 

TO DATE, THERE ARE OPPORTUNITIES FOR CREATIVE FEDERAL INVOLVEMENT 
PARTICULARLY WITH REGARD TO TECHNOLOGY SUPPORT FOR SMALL 
BUSINESSES. 

With MINIMAL incremental federal SUPPORT, EXISTING 
TECHNOLOGY CENTERS,. SUCH AS OURS, IN COOPERATION WITH UNIVERSITIES 

SUCH AS MIT, Cornell, Arizona, Texas, Stanford, Utah, Carnegie 
MELLON, Rensselaer Polytechnic Institute, and others, could play 

an EVEN MORE IM:;/?TANT ROLE IN MEETING THE INTERNATIONAL CHALLENGE 

I 

TO U. S. SUPREMACY IN TECHNOLOGY INNOVATION IN THE IMPORTANT FIELD 
OF MODERN ELECTRONICS. 
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Such a program could support the technology needs of the 
hundreds of critically important emerging anu z>m\.i businesses 

TMAT CANNOT AFFORD INVOLVEMENT IN THE EXPI .'.SlVE JOINT DEVELOPMENT 

companies being formed by large u. s. electronic firms to maintain 
their competitive positions. the same needs and opportunities 
will evolve in other fields such as biotechnology in the future. 
Small Business and Innovation 

For NEARLY THIRTY YEARSi THE STATE OF NORTH CAROLINA HAS 
IMPLEMENTED ONE OF THE STRONGEST Pi^OGRAMS FOR TECHNOLOGY 
INNOVATION IN THE WORLD. THE STATE HAS ALREADY EXPERIENCED 
CONSIDERABLE SUCCESS IN ATTRACTING HIGH TECHNOLOGY TO THE STATEl 
OVER THE PAST FIVE YEARS HIGH TECHNOLOGY INDUSTRY HAS INVESTED 

OVER $3 Billion in new plants and facilities, 

Public and private investment in research and development in 
North Carolina now totals more than $500 Million per year. 

.JmoSE INVESTMFNTS IN R&D MUST ALSO RESULT IN INCREASED DEVELOPMENT 
OF NP.W SPINOFF COMPANIES IN ORDER TO STIMULATE ADDITIONAL USE OF 
TECHNOLOGY AND FURTHER ECONOMIC GROWTH. 
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Therefore, the next phase in our development strategy is greater 

EMPHASIS on ENTREPRENEURSHIP AND SMALU BUSINESS INNOVATION, 

The State of North Carolina is encouraging the start-up of 

NEW firms through THREE BASIC MECHANISMS! A STATE INITIATIVE. 
INCREASED SUPPORT OF A FEDERAL PROGRAM AND PRP UE INVESTMENT, 

. North Carolina has established a Technological Development 
Authority (TDA) „hich is currently helping local 
communities establish incubator facilities to nurture new 
firms, last year, its first year. TDA invested State 

MONEY IN FIVE NEW VENTURES ($225,000 IN TOTAL). ThE 

budget has more than Doubled this year, and the investment 

WILL BE RECOVERED WITH INTEREST WHEN THE VENTURES ARE 
SUCCESSFUL. 

. The STATE HELPS North Carolina firms participate in the 
Small Business Innovation Research (SBIR) program. In the 
first round of the program. North Carolina firms won 18 
AWARDS amounting TO $778,265. The award ratio was 1 IN 6. 

ONE OF THE BEST IN THE NATION. BY THE WAY. IN THE 
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opinion of many. the sbir program could benefit 
from more active state involvement, 
, The private sector is also recognizing the tremendous 
potential that exists in the i echnological infrastructure 
OF North Carolina. Venture Capital funds from outside the 
State are now showing interest in North Carolina and 
initiatives to develop in-State venture capital are 
underway. Increased availability of venture capital 
IS A continuing need in North Carolina as in other 
technology growth states. 
■-DERAL Role 

Government must insure the opportunity for all of its people 
to function effectively in today's society. State and local 
governments are closest to the people and therefore have the 
primary responsibility to provide the environment for 
technological innovation and the resulting jobs. North Carolina's 
very substantial investments in technology structure have provided 
the essential base for the facilities, programs, and environment 
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ESSENTIAL FOR ITS OWN TECHNOLOGICAL VITALITY, THE COLLECTIVE 
EFFORTS OF ALL STATES RESULTS IN THE VITALITY OF THE NATION, 

"What then should be the Federal role?" 

1 believe that the federal government should be supportive of 
technological innovation in the commercial sector, that federal 
policies should be supportive of state initiatives and contribute 
to the overall environment that encourages innovation, 

Federal policies and programs generally should: 

1st. Provide increased support to basic non-defense research 
at our universities w^t leads to new discoveries, 
expawds our knowledge base and supports national 
objectives of continued world leadership in technology 
.and its applications. 

2nd. Develop new mechanisms for the accelerated transfer of 
technology from the enormous r&d expenditures in 
national defense and space to commercial uses with 
major emphasis on making this technology accessible 
by small businesses, 
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3rd. Selectively leverage State investments, with industry 
support. to achieve faster results in technology 
development and application where states cannot fund 
the total level of excellence to support key 
technologies of national interest. 

tjTH, Through tax and other incentives encourage industry to 
provide broader support to university research well 
beyond the w industry currently supports. consider 
tax provisions that would give full recognition 
to the value of new structured mechanisms such as 
university related non-profit educational and 
research organizations, 

5th. Support modern technology education and research 
equipment requirements at universities where today 
the equipment is woefully obsolete. with little hope 
of this critical situation being rectified. 

The RESOLUTION OF THIS ISSUE IS EXTREMELY IMPORTANT 
IF WE ARE TO DEVELOP THE QUANTITY AND QUALITY OF 
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TALENT TO SUPPORT THE INCREASINGLY COMPLEX JOB OF 



MEANINGFUL TECHNOLOGICAL INNOVATION AND ECONOMIC 



DEVELOPMENT, 



CONCLUSION 



LET ME CONCLUDE MY PREPARED COMMENTS BY EMPHASIZING THAT 
INVESTMENTS IN TECHNOLOGY INNOVATION ARE JUST FUNDAMENTAL 



INVESTMENTS IN THE FUTURE OF EACH STATE AND THE NATION. 

The key to successful investment in technology is leadership, 
Individual leadership by Governors, state legislatures 



university and business executives continues to be the primary 
factor in North Carolina's success in supporting technological 
innovation and economic redevelopment, 

Thank you for the opportunity to appear before yoi' today. 

Representative Lunoren. Thank you very much, Mr. Beilman. 
Mr. Brennan. 

STATEMENT OK PETER J. BRENNAN, PARTNER, BRENNAN & 
GARSON, NEW YORK NY 

Mr. Brennan. Thank you, Congressman Lungren. 

You'll be pleased to know that your opening remarks have con- 
siderably shortened mine. 

I will touch upon the varied nature of advanced technology in- 
dustry as this relates to site selection. I will mention a few case 
histories to both challenge and support the conventional wisdom 
and show that almost any place can generate new industry provid- 
ed the area appeals to the right person. 

My prepared statement covers these matters in much greater 
detail than these remarks. 

To generate a true advanced technology center of any size, even 
to make an area attractive for a high technology assembly organi- 
zation, is a lon^f-term job. Institutional attitudes do not change over 
night. School systems are not built in a day. Conservative bankers 
whose horizon.^ extend only to home or farm mortgages usually do 
not suddenly become venture capitalists. Skilled mechanics whose 
previous practice involved tractors and combines may take a while 
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to learn how to maintain high vacuum pumps under clean room 
conditions. Former textile millhunds may at first be a little clumsy 
with printed circuits and microchips. . . . ~ 

There's high tech and there's high tech. You have to define 
which kind you're talking about and trying to attract or generate 
and what you hope that type of industry will do for your region. It 
makes a big difference to a community whether the technology in- 
dustry is locally innovated or transplanted from elsewhere. 

Three factors give birth to and nurture advanced technolog'- In- 
dustries, These are: One, the innovative individual; two, finance; 
and three, the community. Other factors are important. As a study 
by the Office of Technology Assessment says, it doesn t hurt to 
have a major university. ... 

Leaps in technology require first the quantum jumps and imagi- 
nation of which a few remarkable people are capable. Recognition 
of this factor seems conspicuously absent from most of the studies 
and reports I have seen. This innovative individual can exist any- 
where and go anywhere. The climate or environment that produced 
him or her and in which he works may or may not be important. 

Ken Susnjara, founder and president of Thermwood Corp., a ro- 
botics manufacturer in Dale, IN, has strong opinions on these fac- 
tors, He say.s: 

Tho top otu> half of otu- {wrcont of research people produce the new Ideas. The key 
to siiccc'HH is to Intch on to ono of them. Then it takes a half dozen people to make 
lh«' concept work. 

He's not alone. For Cliff Williams who established International 
Senson Systems in a cow pasture near Aurora, NE, the key was im- 
ported talent. He paid high salaries to a cadre of five experts from 
all over the country to help set up his company. Another promoter 
I knew in San Diego once said to me, "Give me a superb engineer 
and a good idea and I'll found a successful company anywhere, but 
he has to be a superb engineer." . • 

The second essential is capital. One wonders some times it the 
importance of local availability of large capital pools has not been 
overemphasized. And which came first, the technology or the cap- 
ital? In the beginning one suspects It was the technology, financed 
by the inventor's friends and relatives. It has been said that wher- 
ever there is a good idea, capital will be found to fund it. Ken Susn- 
jara. as well as many others I have talked to, agree. He says, for 
the entrepreneur money is at the top of the hierarchy, which ex- 
plains the general emphasis on venture capital. 

But then, he went on to say, personnel comes second, but since 
the money is available anywhere, he says, contradicting the coven- 
tional wisdom, we must go where the people are who can do what 
we want. Once you have the people, the capital follows. 

Most of the rapidly growing companies I talked to in out-of-the- 
way places bootstrapped their companies and successfully acquir«^d 
debt rather than equity financing. 

Tho third factor is community. Any community can provide the 
infrastructure to attract and maintain companies that manufac- 
ture goods based on advanced technology developed elsewhere. 
These are assembly operations which are not site-dependent. When 
an area seeks to attract such industries, it competes with every 
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other State and u couple of hundred nations. Each can and will ma- 
nipulate and tailor ito local attributes to match the competition. A 
region will attract some industries and lose others on factors 
beyond its control. The site location manager might prefer surfing 
to mountaineering or tno chairman likes golfing, hunting, canoe- 
ing, or trout fishing. 

Mr. Harold Lonsdale started Bend Research, which works with 
exotic membranes, in tiny Bend, OR, because he is an avid fly fish- 
erman. James Jubb moved to his vacation land, Montana, to estab- 
lish Spectrum Enterprises. Why Montana? "Midlife change," he 
told me. 

How does a development agency divine and capitalize on a bud- 
ding entrepreneur's midlife change? 

The conventional wisdom says that first-rate universities are es- 
sential to sparking the innovative explosion. The university connec- 
tion may, indeed, be essential to the eventual rise of a technology 
cluster, but it is not clear that universities are essential to the 
spontaneous budding of new companies. 

Edward Moore, cofounder and president of Wilmore Electronics 
in Durham, NC, told me lots of companies like Wilmore end up 
where they are because there is an educational institution. On the 
other hand, says Thermwood's Susnjara, "Universities are not im- 
portant until you re a $100 million company, except as a source of 
people. In the earlier stages, you're not paying much attention to 7 
years ahead where the university is thinking.'^ 

Tom Moore, chairman and founder of Intelect Corp. in Honolulu, 
speaking of the University of Hawaii, said to me: "We look upon it 
as a potential resource." 

James Jubb of Spectrum Enterprises considers the hck of a 
nearbjj university a minor drawback. "The nearest one is 400 miles 
away, he said. "We can't take evening classes or attend semi- 
nars. 

Let's look at some entrepreneurial companies that defy the con- 
ventional wisdom by locating in lesser known places. 

Interestingly, the governors of State development agencies put 
me in contact with most of these entrepreneurs, hoping, I expect, 
that the interviewees would say great things about their States. 

They were disappointed. Most of these people said little or noth- 
ing about State programs. If there is a common thread to their in- 
dividual decisions to locate where they are, it reflects a highly per- 
sonal desire for a quality of life which is quite beyond any quick fix 
a State can make. 

The smaller growing company may not have much interest in 
the traditional incentives. Thermwood, for example, paid little at- 
tention to them. "Startup companies don't make much money for 
the first 5 years," the president told me, "So tax incentives don't 
help much. Rent incentives, job training, would be useful to the 
mature company, but not to us." 

Not-yet-born companies are not usually the target of develop- 
ment agencies, partly because no one can foretell them. Nor do 
budding entrepreneurs move from one location to another just to 
start a company. Some do. Cliff Williams did, to Nebraska. So did 
James Jubb. But Edward Moore started his business in North Caro- 
lina because he got his graduate degree there. Tom and Lucille 
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Moore in Hawaii didn't want to go home to New Jersey. It wasn't 
incentives that attracted these people but personal imperatives 
that drove them. Thev're awfully hard for an industrial develop- 
ment department to identify before they start. 

One factor a development agency can control is attitude. An 
eager attitude won International Data Systems for San Diego, 
while an offhand air did not attract ETA Systems from Minnesota 
to elsewhere. 

Lloyd Thorndyke, president and chief executive offices of ETA, 
recently spun off from Control Data to develop supercomputers, 
said of other areas, 'They took the attitude that if we wanted to 
locate there, it was okay with them, but they didn't bust them- 
selves for us." 

Says Harold Georgems, founder of International Data Systems, 
*'The key factor in our decision was the willingness of the commu- 
nity in San Diego to help, not with material incentives— there were 
none— but the degree to which the San Diego economic develop- 
ment people worked with us." 

In North Carolina, Edward Moore of Wilmore Electronics has 
b'^nefited from the infrastructure generated by the Research Trian- 
gle. A native of Virginia, a graduate of Virginia Tech, Moore went 
to North Carolina's Duke University for his doctorate. There a 
group of professors and graduate students dreamed up a company 
to manufacture power suppliers for computer systems. 



Dr. Moore said: 

It was really the univeritity situation which got things started, and without the 
Research Triangle, we would not have the airline connections. It has created a pool 
of trained and skilled technical people that we don't have to educate to our needs. 

Others have to create their own environment. Cliff Williams 
runs International Sensor Systems from a former cow pasture in 
Aurora, NE. The company is at the very leading edge of hybrid 
thick-film technology. Williams, who came originally from the 
State and graduated from the University of Nebraska, told me he 
had some real qualms about moving there. Then a Connecticut 
resident, Williams planned to start his company in Connecticut 
and had even begun negotiations with the Connecticut Develop- 
ment Corp. He came out to Nebraska on a family visit. 

Says Williams: 

Local bankers wanted me to start the business in Aurora. 1 couldn't even think of 
il. Nobody knew the technology. 1 got a call from Harold Edgerton, inventor of the 
stroboscope, and a native Nebraskan. The banker had put him on to me. 

I agreed to look the State over. The main thing would be people— not even the 
university had ever heard of thick-film technology. But as I examined the area. I 
b<»cnme impressed with the attitude of the people. So 1 called Edgerton and said if 
\w would be on my board, I would start the company in Aurora. He agreed, and 
hero we are. 

Thermwood, in Indiana, is where it is and remains there, because 
Indiana is home. But the company does its R&D and marketing 
from Dallas. TX. As a new factor in a frontier industry, robotics. 
Thermwood needed to find the right people for its R&D. "We used 
an executive search firm to determine where the people we wanted 
are,'* Mr. Susnjara told me. 

Jim Jubb moved from St. Louis to Montana to set up his 
company. 



145 



143 

Elt'ctrooicH coiii(Minii>H iiron't roiilly wnsitive to Keography. The cost of freight for 
electronic product* m ticKliKiblo. Wo hiivo no trouble gettins competent people from 
nil over. 

Nor has Spectrum had difficulty obtaining money. The company 
has been financed almost entirely by loans from the local Security 
State Bank. 

Montana's efforts to attract and develop advanced technology in- 
dustry had nothing to do v,ith Jubb's decision to locate there. 

We could have financed part of our capital assess through revenue bonds, but the 
timing was wrong. We can also get fixed interest loans through the Build Montana 
programs, but we haven t done so. 

Hal Georgems of Long Island, NY, gradually migrated westward. 
When at Bell & Howell in Pasadena, Mr. Georgems decided to start 
his own company to malte small tape drives. "We started in rented 
space across the street from Bell & Howell, because that's where I 
was," he said. 

Five years later, the company filled three buildings. 

We would have to relocate. We looked at Oregon, Austin, Boulder, but it didn't 
»fcm to make any sense to move that far. We drew a 100-mile radius around Pasa- 
dena What with one thing and another, we set up new facilities in San Diego and 
phased o it the Pasadena operations. 

Pasadena is the site of the California Institute of Technology and 
the Jet Propulsion Laboratory, tremendous technical resources. 
International Data would have been happy to stay there, but Geor- 
gems told me the city gave little encouragement. There is a moral 
there. 

Geographic isolation is no bar to advanced technology industry. 
You can t go much further and still be in the United States than 
Hawaii. Hawaii's legislature has established a high technology de- 
velopment corporation and has also established at the university, 
the Pacific Internal Center for High Technology. 

But the founders of Intelect Corp. didn't care about all that. New 
Jersey natives, Thomas and Lucille Moore started the company on 
returning from assignment in Singapore. Mr. Moore told me: 

All of a sudden, we could see that it no longer mattered where you were with the 
microchip, we had a modest pool of capital and didn't want to go back to the main- 
land. If you stay with high technology products, you can build them anywhere. 
What makes the real difference is how clever the people are. And we found here a 
hidden pool of talent, 

Other than as a once-removed source ct' engineering staff, howev- 
er, the university has not been important to the company. 

When routine quality control is a step beyond what rigorous sci- 
entific procedures were a few years ago, what must be the level of 
science needed to support and advance today's manufacturing proc- 
esses? Do those who devise quality control procedures have ad- 
vanced degrees, what level of people must the company have to im- 
prove the manufacturing process or devise new ones? With whom 
do these people wish to associate? What do they do in their spare 
time? How do they renew and update thei- basic skills and knowl- 
edge? What serendipitous associations and contacts spark their 
imaginations and lead them on to breakthroughs that are the es- 
sence of innovative technology? 

The best answer to those questions is community. That means all 
the factors taken together that appeal to, cradle and stimulate the 
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creative talents of exceptionally ^^\^\ed people. For some that's a 
beach, a trout stream or Glacier National Park. For others it is 

[proximity to a major urban center or to large numbers of their fel- 
ows. A great university is not essential. A good one that is of and 
not merely in the community, certainly is. 

Perhaps the distinguishing feature of a true innovative technolo- 
gy center is, indeed, a university, but not one in the usual sense. If 
a university is a community of scholars, then perhaps an advanced 
technology center is itself a university, a community of scholarly 
companies. 

The usual incentives will attract, to any region, its fair share of 
transplanted technology. To attract more than its share of innova- 
tive technology, however, an area must foster any environment 
that will attract and hold the people who dream it up It can't be 
done overnight and possibly not at all artificially. No one planned 
the existing innovative centers. 

That concludes my testimony. 

|The prepared statement of Mr. Brennan, together with an at- 
tachment, follows:] 
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Frkpakku Statkment of Pbter J. Bkennan 

Some Encouraging Exanples 
that 

Challenge The Conventional Wisdooi 



Thank you Congressman Lungren. It is indeed a 
pleasure to be part of so distinguished a company. 

I hope that my remarks may add something of value 
to the current national debate on how best to increase 
the net sum of Jobs and industry throughout thu United 
States, not Just in a few well-favored areas. 

Since I do not represent uny state, my presenta- 
tion will not directly address the queationo suggested 
for witnesses that the Committee distributed earlier. 
Nor will I repeat the data generated by the many ex- 
cellent reports and studies on this subject prepared by 
the staff of the Joint Committee as well as those of 
the National Governors Association, the Office of 
Technology Assessment, the Council of state Planning 
Agencies, the National Association of State Development 
Agencies and those of the many states themselves as 
well as private organizations wuch as the Fantus Com- 
pany In Chicago. 
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Rather, I will touch upon the varied nature of 
advanced technology industry as this relates to site 
selection by these industries. I will mention a few 
case histories that both challenge and support the 
conventional wisdom and show that almost anyplace can 
generate new industry* provided the area appeals to the 
right person* 

The concern with advanced technology » entrepren- 
eurshipf fostering of homegrown companies rather than 
buying-ln of industry from other states and localities 
is a fairly recent one. In interviews only last month I 
was told that the primary mechanism for increasing in- 
dustry and developing new Jobs remains the package of 
economic incentives that one state or locality hopes 
will lure an existing industry from another state or 
locality* 

States and localities have always competed vigor- 
ously with one another to attract Industry from other 
areas* Competitive incentives are standard* But many 
have begun to question the national and even local 
benefit gained by merely moving an established enter* 
prise from one area to another promoting runaway 
industry — often at great cost to taxpayers. In both 
old and new locations* ^^Persuading an established conn 
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pany to move frow one location to another Is a zero-sum 
game «»lth no net gain for the nation," said one Gov- 
ernor at the 1984 National Governors Conference her© in 
Washington. I an sure that many witnesses before this 
coitBlttee have addressed this very point. 

I know the concerns of many states, which fear 
being left behind on the high technology wave of the 
future, which look with envy at the acconplishmeDts of 
such are.1 as the Santa Clara Valley in California, 
better known as Silicon Valley, and the Route 128 
phenomenon in Massachusetts. I see many misconceptions 
about high technology itself — its nature, where it 
flourishes and where not, even its applications. 

I soe much of conventional wisdom, a lot of which 
is correct. But it also falls short because it oeca- 
slottally overlooks the role of the individual and fails 
to distinguish between the various stages of high 
technology companies. Nor does It always indicate an 
understanding that technology is not an end in Itself 
but a means to improved productivity, lower costs, a 
better standard of living. 

High technology is improving the shoe industry in 
Maine, the automotve industry across the country, ag- 
riculture in North Dakota. Governor Allen I, Olson of 
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North Dakota said It well In a letter to me earlier 
this year^ *'North Dakota has comparatively few high 
tech industries,'* Governor Olson wk^ote, '^Rather, the 
state has been more of a high-tech user, applying ad-* 
vanced technology to production procei ses, • .much of the 
innovation expressed in north Dakota appears in farin 
machinery produced in the state. I recognlase that this 
is not considered high tech, b'^t it has enabled the 
employment of North Dakotans, which is, of course, the 
goal of technological development and growth,** 

Over the pas^; several years, as I have researched 
many articles on domestic and international industrial 
development, I have interviewed hundreds of people in 
many countries and in all sorts of industries fror 
amusement parks to cement » from autos to semiconduct- 
ors. I have also talked to industrial development 
people, bankers, venture capitalists and public offi- 
cials. The object was io determine the ingredients of a 
successful high technology area« 

The programs instituted by many states, designed 
to identify potential entrepreneurs, nurture them and 
give rise to healthy local Industries are steps in the 
right direction. But their proponents shouid not expect 
quick results, nor should they txpect to replicate 
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Silicon Valley And Route 12R. Each of those la unique. 
Each new center Is unique and all those to come will he 
unique. The task the states face is to define for 
themselves those characteristics that they either have 
or can develop which will allow new businesses to ger- 
minate, take root and grow on their own soil. 

The Office of Technology Assessment (OTA) of the 
U.S. Congress cites several factors for successful 
nurturing of high technology. These Include a strong 
research university; skilled labor pool; available fi- 
nancing; the presence of corporate headquarters; 
transportation; good climate; cultural at«enitiee, "All 
may bo desirable or necessary factors/* says OTA, ''but 
they are not always enough." indeed, usually, they are 
not nearly enough. 

The OTA study suggestii a most Important additional 
factor: identify and focus on local needs and resources 
rather than copy oth«r Rtates. 

To generate a true advanced-. technology center of 
any size, even tv make an area attractive to a high- 
technology assembly organiaatlon, is a long-term Job. 
Infititutlonal attitudes do not change overnight. School 
systems are not built in a day. Conservative bankers 
whose horizons extend only to home or farm mortgages do 
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not ouddenly become riek-taking venture capittXlatfi. 
SkllVed mechaoica whose previous practice Involved 
tractors and combines may take a while to learn how to 
DMintaln hlgh-vacuum pumps under clean-room conditions. 
Former textile mill hands may at first be a little 
clumsy with printed circuit boards and microchips. 

Probably best known of the created technology 
centers in the country is the North Carolina Besearch 
Triangle. But it has been nearly thirty years in the 
making. Even its most ardent supporters acknowledge 
that only now is the concept first implemented in 1956 
at last starting to generate its own growth. 

There's high tech and there's high tech. You have 
to define which kind you're talking about and trying to 
attract or generate and what you hope that type '^f in^ 
dustry will do for your region. 

Some high technology industry is indeed innova- 
tive» generative^ the seed for future growth. But a 
great deal most of it is no more than tomorrow'^^ 
assembly line« Jobs^ to be sure^ but often lower 
skilled jobs with less comnunlty input than the tra- 
ditional industries they supplant. It makes a big dif** 
ference to a community whether the technology industry 
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la locally Innovative or transplanted from elsewhere. 

Understanding the distinctions between trans- 
planted and Innovative technology Is ae essential key 
to well-planned area development programs. The first 
brings prosperity but not roots; the second is seed for 
» future built on products that don't exist or are yet 
a tiny factor In the economy. 

Robert Ady of Fantus Corporation divides high 
technology Industry into three sectors (though his 
definitions would do for any Industry at some stage). 
He says industries are either theory driven, product 
driven or market driven. 

The first Is highly dependent on Innovative indi- 
viduals and a source of scientific input close to hand. 
The secosid can be at some remove from the technology 
base, and Is the type of Industry most conmunltles 
think they are getting when the go after high technol- 
ogy. The product-driven Industry produces products for 
market at the leading tdge of the technology, its pro- 
duction facilities still depend on technology Input, 
emp'jy high levels of engineers and scientists and are 
usually located reasonably close to the company's re- 
8ett*\.b end development facilities. 
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The market driven company » regardless of .Us level 
of technology^ is cost conscious. It is manufacturing 
of high technology products In commodity quantities. 
These facilities do not develop technology » they use it 
to manufacture products containing it. They are assem** 
bly plants. The market driven company employs by far 
the larger number of people and is least dependent on 
local technology. It is footloose^ far more so than the 
old smokestack industries. 

With exceptions aircraft for one — market 
driven companies can not only go where they please, 
they can pack up and move on when local conditions no 
longer suit them. Witness Atari's shift of manufactur- 
ing from California to the Far East. 

The traditional industrial bases of many regions are 
shrinking or moving out. Some areas simply cannot ex« 
poet their traditional industries ever to recover ful* 
ly, if they do not fude away completely. Many regions 
must adapt to^ welcome^ Invite something else^ some*^ 
thing new. 

Today something else invariably means advanced 
technology. That covers Just eight industries: pharma- 
ccut Icals ^ computers ^ communications » semiconductors » 
aircraft, and medical » scientific and control instru«^ 
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m«nts. There are srookestRck components to each of 
these. The highly advanced sectors of each actually 
account for a small percentage of their total output. 
But the latter are where the future lies. 

Ojce the automobile vms high technology. Today, that 
Industry uses technology and is a leading innovator in 
its own right. In robotics, manufacturing processes, 
specialized electronics, the automotive Industry is an 
innovator as well as a customer. It is developing a 
base of knowledge with applications far bevond its own 
needs. That base is an asset that can lure other in- 
dustries to auto-making regions. Indiana, for example, 
has attracted numerous electronic companies to service 
its automotive-based Industries. 

Similarly, other industries develop their own ap- 
plications technology as well as buying it from tradi- 
tional vendors. No one knows the needs and problems of 
the food, brewing (among the first mass users and de- 
velopers of bio-industrial processes, by the way), 
chemical, raining, forest products, metals, building and 
furniture industries better than those in it. If these 
industries don't push the technology to protect their 
future bottom lines, their competitors will. 

Three factors give birth to and nurture advanced 
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technology IndUBtriea. These are: 1) the Innovative 
individual; 2) finance; and 3) the community. Other 
factors are important. As the OTA report says, it t 
doesn^t hurt to hav«3 a major university with lavish 
research budgets and m>rld-famou8 faculty in the vic- 
inity, but it*s not essential. Well-funded research 
laboratories can also spew out new technology. Research 
parks with many research institutes contribute their 
bit too. 

Leaps in technology require first the quantum Jumps 
in Imarlnation of which a few remarkable people are 
capable. Recognition of this factor seems conspicuously 
absent from most of the studies and reports I have 
seen. This innovative individual can exist anywhere, go 
anywhere. The climate or environment that produced him 
or her and in which he works may or may not be import- 
ant. 

We can^t predict where the semiiial innovators, the 
real geniuses, will appear. We don't know who they 
might be or what conditions of nature and uurture cause 

thOIDt 

What w« do know is that some environments and not 
others produce more people who carry on and expand the 
seminal work, the derivative Innovators. These people 
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are one step below the authentic and original geniuses. 
It is not the single genius but large numbers of these 
second-level innovators that leads to an area's being a 
center of high technology, of art, science, music or 
whatever. The environment produces them, sustains and 
attracts them from elsewhere. 

Kenneth Susnjara, a founder and president of 
Thermwood Corporation, a robotics manufa turer in Dale, 
Indiana, has strong opinions on these very fact<«5rs, 
"The top one half of one percent of reseat^ch people 
produce the new ideas," he told ae. -The key to success 
is to latch on to one of them. Then it takes half a 
dozen people to make the concept woric." 

Susnjara is not alone. For Cliff Williams, who 
established International Sensor Systems, Inc., in a 
cow pasture near Aurora, Nebraska, the key was imported 
talent. He pa^.' high salaries to a cadre of five ex- 
perts from all over the country to help set up his 
company, rhich is at the leading ^dge of hybrid thick- 
film ttchnology. Another promoter I knew in San Diego 
once said to me: "Give me a superb engineer and a good 
Idea and I'll found a successful company anywhere. But 
he has to to be a superb engineer." 

The second essential is risk capital. If there is 
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one factor that all the Innovative compared to derlva*-* 
tory advanci^d technology centers share It is the ready 
availability of risk or venture capital. But one won- 
ders sometimes if the local availability of large cap- 
ital pools has not been overemphasized. And which came 
first — the technology or the capital? in the begin- 
ning, one suspects p it was the technology . financed by 
the inventor's friends and relatives. 

It has been said that wherever there is a good 
idea capital will be found to fund it. That's true. 
Everyone has a family and friends. And Kenneth Susnjara 
AS well as many others I have talked to agree. 

"For the entrepreneur, money is at the top of the 
hierarchy/* Susnjara told me» which explains the gen- 
eral emphasis on venture capital. But then he went on 
to say "Personnel come second. Since the money is 
av^allable anywhere/* he says, contradicting the con- 
ventional wisdom, **we must go where people are who can 
do what we want. Once you have the people ^ the capital 
follows.'* 

Cliff Williams got all his financing from kanks. 
Indeed, most of the rapidly growing companies I talked 
to in out*-of-'the«-way places bootstrapped their compan- 
ies and successfully acquired debt rather than equity 
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financing, nor did ,ey have to give their companies 
*way to venture capUallsts. My sample la admittedly 
• mall, but It is an extraordinarily self-reliant one. 

beyond the startup level, there must also be ex- 
perienced and venturesome Investment bankers. These 
take a fledgling company across the barrier between 
local risk capital for a small but growing company to 
the wider capital sources and services needed by a ma» 
turlng growth company. Venture capital helps startups; 
Investment capital helps keep theni from flying the nest 
when they grow up. 

Venture capital - the money itself - need not be 
local. Money knows neither state nor nationality, only 
opportunity. Venture money flows into the U.S. from 
abroad. Therrawood at one point sold 20% of its equity 
to European investors, which the company later bought 
back. Money surges from East to West and trickles from 
money-center cities to small towns. The funds funnel 
through established venture capital firms into new en- 
terprises wherever those firms are. Local Investment 
companies provide local knowledge and technical exper- 
tise as well us willingness to take risks that more 
conventional funding sources shun. 
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The third factor la community. 

Any community can provide the Infrastructure to at- ^ 
tract and maintain companies that manufacture goods 
based on advanced technology developed elsewhere, l.e.^ 
transplanted technology. The components Inside most 
home computers or TV ftets have ••Made In Taiwan, or 
Singapore, or Malaysia" marked on those tiny, critical, 
hlgh«>technology chips and boards. 

These are assencibly operations, albeit critical ones 
that require quality and process control an order of 
magnitude or more beyond that of the old smokestack 
industries. These operations are not site dependent. An 
established manufacturer in any of these advanced 
technology industries has no compelling reason to put 
his plant in any one place rather than another. 

When an area seeks to attract such industries, it 
competes with every other state and a couple of hundred 
nations. Each can and will manipulate and tailor its 
local attributes to match the competition. 

A region will attract some industries and lose 
others on factors beyond its control. The site location 
manager might prefer surfing to mountaineering. Or the 
chairman likes golf, hunting, canoeing or trout fish- 
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^ Ing. Dr. Harold K. Lonsdale started Bend Research, 

which works with ejiotic membranes, in tiny Bend, Ore- 
gon, because he is an avid fly fisherman and there are 
•oroe excellent trout streams in the area. 

James R. Jubb, Sr., moved from St, Louis to his 
vacation land, Montana, where his wife's family lives. 
Why Montana? "Midlife change," he told me. 

How does a development agency divine and capital- 
ize on a budding entrepreneur's midlife change? 

The presence of many high-technology manufacturers 
does not necessarily mean that an area has become or 
will become a high-technology center. Some nations are 
sinking under the weight of advanced technology manu- 
facturing Industrios that their economic development 
agencleu managed to attract. But though many computers 
h%ve "Made in Ireland" stamped on tbflot, few products 
have "Invented in Ireland" figuratively stamped on 
them. 

The step between a center of high-technology man- 
ufacturing and one of advanced-technology innovation is 
* long one. No one has adequately defined all the in- 
gredients needed to make that leap. 

Some call It critical mass, certainly a term often 
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ectronlco In Durhami North CarollnAi told me« 

On the other hand: ^^e have some cooperation with 
local colleges but we don^t do a lot with the univers- 
ities/^ says Thermwood^s Susnjara. ^^Universities are 
not important until you* re a $100»million companyi ex- 
cept as a source of people. In the earlier stages^ 
you* re not paying much attention to seven y^Mtrs ahead 
where the university is thinking. You want a product 
now and your time frame is 1 to 3 years/* 

Tom Moorei Chairman and founder of Intelect Corp. i 
Honolulu, speaking of the University of Hawaii^ said to 
me: *'We look upon it as a potential resource i while the 
University itself projects an aura of benign indiffer- 
ence,'* 

James Jubb, Sr.» of Spectrum Enterprises in Mon- 
tana, considers the lack of a nearby university a minor 
drawback to his rural location. **The nearest one is 400 
miles away. We can*t take evening classes or attend 
seminars/* he told me. 

Let us take a look at some entrepreneurial com- 
panies that defy the conventional wisdom by locating in 
lesser known places , doing without venture capital and 
the like. These companies exemplify the nature of in- 
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dividual decisions that often reflect peraor*! predl- 
lectlooB as much as sound business analyses. 

I Interviewed their officers because I wanted to 
know why they located where they did and why they stay 
where they are. Interestingly, the governors or state 
development agencl-^ put me In contact with most of 
these firms, hoping, I expect, that the Interviewees 
would say great things about the states. 

They were disappointed. In most cases, these 
people said little or nothing about state programs. If 
there is a conmon thread to their Individual decisions 
to locate where they are, it reflects a highly personal 
desire for a quality of life which Is quite beyond any 
quick fljc a state can make. 

Established and growing companies can and do ra- 
tionally evaluate and decide on new sites. These firms 
are the proper target of state and regional development 
agencies. 

The smaller growing company may not have much in- 
terest IL the traditional incentives. Thormwood Corp- 
oration, for example, paid little attention to then. 
••Startup companies don't make much money for 'he first 
five years." the president told me, "so tax incentives 
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don*t help much. Rent Incentives, Job tralnlngi would ir 
be useful to tao mature comyp.ny, but not us." 

r 

Not~yet«*born companies are not usually the target 
of development agencies » partly because no one can 
foretell them. Wo know of no dex ^lopment organization 
that says, In effect » ^'Entrepreneurs. Start your new 
business here** as well as "Put your new plant here." 
Nor do many budding entrepreneurs move from one loca- 
tion to another Jusi: to start a company. 

Some do. Cliff Williams did^ to Nebraska. So did 
James Jubb« Sr. » to Montana. It wasn't Incentives that 
attracted them but personal imperatives that drove 
them. 

Edward Moore storted his business In North Caro- 
lina because he got his graduate deyvee there. Tom and 
Lucille Moore (no relation to Eu) in Hawaii didn't want 
to go horns to New Jersey, but Cllf/ WllllanKs in Conn- 
ecticut did. Jim Jubb went to the land of his ln«*law8^ 
Montana. David Packard met a girl in California and 
changed his college plans from Colorado « Hal Georgens 
moved across the tstreet from his former employer in 
Califorula while Terry Johcison did about the same in 
Colorado. Neither Is a native of those states. Ken 
Susjnara and Etnyre Robinson never left Indiana or Texas 
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These people otarted now advanced-technology-based 
companies where they happened to be or wanted to be. 
'fhey are not unique. They represent a tiny kut ",pical 
fraction of the new-technology companies that now gen- 
erate an ever larger portion of U.S. employment. They 
exemplify the smaller businesses *hat employ most U.S. 
workers. And they are awfully hard for an industrial 
development department to identify before they start. 

Urge, established corporations are different. 
Market factors and internal corporate dynamics deter- 
mine their moves. When most factors are equal, incent- 
ives do play an important role. But the mature company 
win more likely base its decision on factors inherent 
to the destination and beyond the control, of the eco- 
nomic development office. 

One iftctor the development agency can control is 
attitude. Like a smile, it costs nothing but can close 
the sale. An eager attl ade won International Data 
Systems for San Diego while an offhand air did not at~ 
tract ETA Systems from Minnesota to Elsewhere. 

Says IJoyd M. T^orndyke. president and chief ex- 
ecutive Officer of ETA, recently spun off from Control 
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Data to develop super computers: **They took the atti- 
tude that if wo wanted to locate there it was OK with 
them^ but they didn^t bvist themselves for us." 

**The key factor in our decision/* says Harold 
GeorgenSp founder of International Data Systems^ **was 
the willingness of the community in San Diego to help^ 
not with material incentives ~~ there were none but 
the degree to which the San Diego economic development 
people worked with us on plant site location.** 

In North Carolina^ Edward Moore of Wilmore Elec*- 
troiiice Company has benefitted from the infrastructure 
generated by the Research Triangle. A ni tivo of v<i8tern 
Virginia ^ where he obtained his bachelor's In electri- 
cal engineering from Virginia Tech, Moore went to North 
Carolina* J Duke University for his doctorate. Duke is 
one of the Research Triangle universities. There in 
196<» a group of professors and graduate students con«- 
ceived the idea for a company to manufacture power 
supplies for computer systems. 

'*It was really the university situation that got 
things started/' said Dr. Moore, who has a high regard 
for the importance of universities in seeding advanced 
technology Industry. ^*IiOte of high^-technol^^gy companies 
are Btartod by peopht not too long out of school/* he 
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The Research Triangle per se has had little meun- 
ing for tLe small e.lectronlcs company. But Us presence 
has proved Increasingly important in many ways. ••With- 
out the Research Triangle, •• says Dr. Moore, "we m)uld 
not have the airline connections. It has created a pool 
of trained and skilled technical people. We don't have 
to educate local suppliers to our needs. •• 

Wilmore is where it is because it started there 
and hafi no Rood reason to move. "Once you put down 
roots, iffl really agony to consider moving," says Dr. 
Moore. Nonetheless, the growing company has moved much 
of its manufacturing to another site — FMllsboro, 
N.C., a few miles away "still a Research Triangle 
area." And it is the conbtant recipient of invitations 
from other areas. "We Just finished responding to an 
approach from the area where I grew up," says Moore, 
"and I'd love to be there but there^s no business rea- 
son to go there. Until you get large, it doesn't make 
sense to bo a multi-state operation." 

Federal (lovernment nhl) facilities are often cited 
as major resources and potential nuclei of advanced 
technology centers. For reasons not well understood. 
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substantial spinoffs from the Government sector to the 
private economy of^en fail to develop or are minimal. 
Numerous areas ^ however » have moved to make their local 
government operations substantial technology centers. 

Among these areas is Dayton p OhiOp which centers 
its technology development on the Wright Patterson 
Airforce Base complex and local universities^ the Ten- 
nessee Technology Corridor centered on the Oak Ridge 
National LaLoratory and the University of Tennessee, 
the Argonne National Laboratory and the Fermilab in 
Illinois p the Los Alamos and Sandia Laboratories in New 
Mexico, the Huntsville space technology complex in Al- 
abama, the many Department of Agriculture Experimental 
facilities and of course the National Aeronautics and 
Space Administration operations in Houston, Florida, 
Maryland and elsewhere. 

In all there are some 280 Federal laboratories, 
all major employers of scientific and technical per- 
sonnel, developers of new technology, users of local 
goods and services and frequently the major conduit for 
the expenditure of over $50 billion annually In Federal 
RW) funding. Universities and private corporations op- 
erate many of these facilities. 

Whether the Federal laboratories efficiently 
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transfer Federal R&D to the private sector is a con- 
tinuing argument. As one speaker at the 1984 National 
Governors' Conference said: "When a comraerclul advant- 
age appears, the technology will transfer very rapidly. 
Government Is better at discovering Information. The 
private sector excels at developing it." (For a further 
discussion concerning government funding of private 
sector R&D, see "Industry In a Changing World," United 
Nations Industrial Dovelopment Organization, Vienna, 
Austria, 1984.) 

Pew question that a major government technology- 
facility is a local resource. Such a facility generally 
creates a ring of technically-sophisticated suppliers 
ready to handle the needs of new and expanding techno- 
logy corapanleg. They are the infrastructure that is so 
important to smooth day-to day operations. 

Wilmore found the environment it needed where it 
was. Others have to create it. Cliff Williams runs 
International Sensor Systems, Inc., from a former cow 
pasture in Aurora, Nebraska. The company is at the very 
leading edge of hybrid thick-film technology, the heart 
of computer disk drives and solar cella. "I had some 
real qualms about moving here," recalls Willlamfi, who 
came originally from the state, graduated from the Un- 
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Iverslty of Nebraska and aperrt most of his w.orking life 

in various places with teleconmunlcations companies 

and, finally, IBM* v 

Williams* entrepreneurial days started with a 
patent on which he founded a company called Transcom in 
Hartford, Connecticut, where he then lived. He sold 
Transcom. Then he studied the technologies and settled 
on hybrid thick-film technology • It looked like a 
comer, there were few people in it and one could enter 
the business with modest capital. 

Williams planned to start up in Connecticut and 
had even begun negotiations with the Connecticut De-* 
velopment Corporation, a state agency that helps en** 
trepreneurs bring products to market in return for part 
of the profits. He had a business plan and 

four purchase orders as he shopped for capital. 

*^That summer of 1972, I came out to Nebraska, 
says Williams. **A local banker wanted me to start the 
business in Aurora. I couldn^t even think of it. Nobody 
knew the technology there. I got a call from Harold 
Rdgerton, Inventor of the strobes )pe and of EG&O and a 
native Nebraskan. The banker had put him on to me. 

agreed to look the state over. The main thing 
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would be people - the University even had never heard 
of thick film techrology. But as I examined the area, I 
became iropressf , with the attitude of the people — 
they were agressively eager to learn. So I called 
Harold Edgerton and said it he would ;->e on ray Board of 
Directors I would start the company . Aurora. He 
agreed and here we are." 

The company raised money from 15 local investors, 
no venture capitalists, and had a small business ad- 
ministration (SBA) commitment. Williams started with a 
cadre of five experts hired from all over the country. 
The cadre is gone now and the staff is locally devel- 
oped and hired. "In 1975-76, I c,-ot on the Dean of En- 
gineering's Advisory Board at the University of Ne- 
braska," sais Williams, "so we now have three or four 
courses in solid state technology being taught. That 
ties in with our personnel needs." 

Located in the southern part of Indiana, far from 
the Industrial area of the north, Therrawood Corporation 
Is a fine example of adaptation to changing situations. 
Two colleagues working for Alcoa started the company to 
make plastic parts for aircraft in a ham about 13 
years ago. One, Kenneth Susnjara, now president, was 
still In college at the time. 
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When the price of raw materials soared ^ the firm * 
looked for another line of business. •'Our plastic pro- 
cess was unique and we had designed and built most of ^ 
our own machinery," says Kenneth Susnjara, a native of 
South Bend and graduate of Rose-Hulman Institute of 
Technology in Terre Haute. ••When we switched indus- 
tries^ we built on our experience in designing and 
building equipment. Robotics was a logical 
progression* •' 

Therrawood is Ihere it is and remains there because 
Indiana is home. ••Once you have developed and are going 
well, you won^t move/' says Susnjara, '•though you might 
have a branch. '• Thermwood does its RftI) and marketing 
from Dallas while manufacturing in Dale. 

As a new factor in a frontier industry, Thermwood 
needed to find the right people for its R&D. Thermwood 
took a people approach to site selection. ••We used an 
executive search firm to determine where the people we 
V nted are. Their survey showed the primary areas to be 
L 8 Angeles, San Francisco and Boston. Next are Denver, 
Dalla.4, Houston, Boulder, Mlnneapolis/St. Paul and 
Philadelphia. The primary areas are too far from In- 
diana, so we considered only the secondary ones. Then 
we looked at other factors — quality of life, cost. 
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traffic, transportation, availability of people. In 
Dallas, we felt we could get right into the Infra- 
structure." 

Themwood Is flrwly committed to Indiana for Its 
manufacturing. "We're far enough advanced so that pro- 
ducing a quality product Is Important," says Ken 
Susnjara. "Workers In South Indiana are good and de- 
pendable and produce a good product. The work ethic In 
this rural area is good. If we went somewhere else, we 
don't know what we'd get." 

Most entrepreneurs don't go somewhere Just to 
start a business. As Sam Irwin founder of Irwin Inter- 
national In Ann Arbor, Michigan said: "Companies start 
whe-e people are." But Cliff Williams did move back to 
Nebraska. And James R. Jubb, Sr., moved from St. Louis 
to his vacation land, Montana, where hts wife's family 
lives. 

Jubb founded Spectrum Enterprises in 1978 In Pol- 
son, near Glacier National Park. 'Our basic capability 
is production and some development of navigation and 
guicjapce control equipment for the military , " says Mr, 
Jubb, "though we are developing products for the con- 
sumer and medical markbts." 
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"Electronic conip«nie8 aren^t roolly sensitive to 
geography. The cost of freight for electronic products 
is negligible and Montana has good freight service to 
the rest of the country a;i^ the worlds We don't have 
substantial disadvantages* We have no trouble getting 
competent people from alA ov^r/' Ur. Jubb told me. 

Spectrum has had no trouble obtaining money. The 
small company has been financed almost entirely by 
loans from the local Security State Bank. "One advant<» 
age of starting with military programs," says Mr, Jubb, 
"is the Inunediate cash flow. Of courso^ everything I 
own is collateral." 

Montana's efforts to attract and develop advanced 
tohnology industry have been well publicized and 
strongly pushed by Governor Ted Schwiaden. But these 
programs had nothing to do with Jubb's decision to lo*- 
cate there. Though he has made little use of the 
state's incentives, Jubb gives high marks to the ef- 
fort. "We could have financed part of our capi;:al asq 
sets through revenue bonds," Jim Jubb told me^ "but the 
timing was wrong. We can al^o get fixed interest loans 
throupth the Build Montana proprraraB. But we eaver't done 
GO yet.* 

Thn r^'ral location is sufflclotil most respects 
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for th« growing company, currently 35 employees, and 
going to 50 in a year. "We have thought about employee 
avaHabiiity." says Jubb. "We have no difficulty at our 
present rate of growth. But if we suddenly needed 100 
people next year, we would move a production facility 
to an urban area." 

The conmon impression of an advanced technology 
center Is one where major companies began life, then 
spawned new, entrepreneurial companies. Boston and San 
Jose are the prototypes. 

Soroe areas, initially expansion sites for estab- 
lished companies, have indeed accreted enough industry 
and high-powered people to become themselves self-gen- 
erating technology-centers. One such is Colorado, ihose 
high-technology history began with a Hewlett-Packard 
expansion from Palo Alto. 

••Most of Colorado's high-tech and medical-tech 
industries grew up amidst a balanced economy, '• Governor 
Richard D. Lawn told me. "Since that time, the economy 
has shifted away from agriculture, mining and tourism 
toward the industries of the future. We arc adapting to 
the changes by competing for the Jobs of the future 
while stabilizing the basic industries that have served 
us so well for so long,,.The Colorado A<?,vancert Techno- 
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logy Institute was recently established with the sole 
purpose of guiding Colorado's higher education estab- 
lishments as support agencies for technological 
change**' 

Having established the nucleus^ the state wants to 
keep it and help It grow. One of the offshoots Is 
MlnlScrlbe Corporation^ a manufacturer of Winchester- 
technology disk drives^ founded In 1980 by an alumnus 
of another Colorado company, Storage Technology. 
Pounder Terry Johnson himself moved to Colorado from 
San Francisco, Memorex and IBM. "It was Just logical to 
start the buslnesr where he lived," remarks Robert J. 
Ganter, vice president for engineering. "He converted 
his basement Into a startup operation." But that In 
Itself Indicates the value to an area of new companies. 
Spln-o/f . 

Winchester disk technology In an extraordinarily 
complex and competitive business, with many wjell-es- 
tabllshed and well«-f Inancea factors. The Industry was 
Just beginning when Johnson attended a national com- 
puter conference and saw a hole In the product lineup. 
"It looked like there was room for soraeor 8 else," says 
Ganter. "You respond to the need and keep trying. 
That's how you make it in this business." Echoes 
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Thennwood's Susnjara, "Entrepreneurs don't fall. They 
give up," 

Colorado la not the center of dlak technology, 
which Ganter conaidera a benefit. "There's an advantage 
to being in a cow field. You don't hear all the reasons 
why this or that can't be done. Unllice Silicon Valley, 
we have excellent staff stability. And there is good 
infrastructure in the front R:\nge now with some 600 new 
technology companies in the area. There are all sorts 
of people to do circuit boards, special machining. But 
we still vend a lot of things in California." 

While a certain distance has some advantages, the 
company relies on several mechanisms to keep up with 
its industry. "We go to California often," says Ganter. 
"As a public Company, our Investment kankers are privy 
to information that's useful to us. We attend trade 
shows and participate in major Industry reports. Lots 
of us have been at It long enough so that we eave many 
friends and there Is much cross-pollination. Our sup- 
pliers supply our competition. And while California is 
the center, the comnunity there can be Inbred. We keep 
current by having to compete," 

California's high-technology Industry is not all 
in the Santa Clara Valley, Much sits around Los Angelos 
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and San Diego, A bit more of It graces San Dieeo be- 
cause the city made a newcomer feel truly welcome. 

Hal Oeorgens, of Long Island, New York, a graduate 
jf Rensselaer Polytechnic Institute In Troy, N.Y., 
^'gradually migrated westward » as vice president at 
Motorola In Phoenix, then Bell & Howell In Pasadena.*' 
When at Bell & Howell, Mr, Georgens decided to start 
hla own company, International Data Systems, to make 
small tape drives for the computer Industry. **We 
started In 1974 In Pasadena In rented space across the 
street from Dell h Howell because that's where I was,** 
says Ur. Georgens. 

At five years old, the company filled three 
buildings. ••We would have to relocate,** recalls 
Georgens, who is chairman, founder and chief executive 
officer. **We looked at Oregon, Austin, Boulder, but It 
didn't seem to make any sense to move that far. We drew 
^ 100-mlle radius around Pasadena, which ran from Santa 
Barb: ra to San Diego. What with oh<» thing and another, 
we set up new facilities in San Diego and phased out 
the last of the Pasadena operations last year.** 

Pasadena is the site of California Institute of 
Technology and the Jet Propulsion Laooratory, tremen- 
dous technical resources* But International data notes 
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no i.'H. "There are excellent resources in San Diego, 
which is doinc vtry well m the computer science area. 
We are one of seven companies funding the Magnetic 
Recording Research Center at the University o* San 
Diego and I am on the advisory board to that Center." 

Georgens started the company with his own money 
and the help of friends, "in 1974, there weren't any 
venture capitalistd - we had to bootstrap," he says. 
Since then the company has had three rounds of venture 
financing. The initial Investors still own over SO**,. 
Venture capital has been important to the company's 
growth, but its local availability was not a factor in 
either the initial siting in Pasadena or the move to 
San Diego. 

A spinoff of a different sort is ETA Systems of 
St. Paul, Minnesota. Ilje well-endowed developer of 
supercomputers is a child of Control Data Corporation, 
spun out of the parent with staff and financing in 
1983. Control Data owns 40% of the company. The product 
to be ready in 1986 is a 10-glgaflop computer (it can- 
perform ten billion FLoating-point Operations per sec- 
ond) . 

ETA Systems did not Just naturally settle down 
next door to its parent. The company conducted a na- 
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tlonwlde search before decldinB: on St, Paul. One would 
have to wonder a little about the total objectivity of 
the search since the staff, all former CDC people, ♦ 
lives in the area and would have had to move if the 
company settled elsewhere. Mlnnesotans are notorious 
for their fidelity to their home state. 

••In .my case/* says ETA's Thorndyke, '♦the design 
would have been done here. We were looking for another 
manuf act urlnjT site. There are several other companies 
that do their design work in Minnesota and manufacture 
elsewhere. We looked at California. We also looked at 
Texas where the Mlc^'o Computer Center (MCC) went. 

The MCC was initially a Minnesota Initiative, with 
much Input from Minnesota companies, Including Control 
Data. The organization conducted a nationwide site 
search before finally settling on Texas. "The MCC had 
already done the work,'* says Thorndyke, "and we had 
that data to work with. But in the final decision, it 
wnR the relevancy of locally available technology that 
decided us. Control Data, Cray and Star all make big 
computers. Minneapolis/St. Paul is a computer center." 

What does "ETA" stand for? "Nothing," says Thorn- 
dyke. "Any name remotely connected to technology or 
computers Is already used. So wo picked the first three 
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letters of a linotype keyboard/* ETAION SHRDLU. 

('geographic IfiOlation is no bar to advanced tech- 
nology industry. You can^t go much further and still be 
in the United States than Hawaii^ which many people 
would think an unlikely place for high technology. 
Governor George R, Ariyoshi doesn't agree. Neither do 
Thomas and Lucille Moore. 

'Ulawall tias attributes ideal for companies and 
agencies seeking a base for current or expanding ad- 
vanced technology/' Governor Ariyoshi toldine. '*It« 
location In the middle of the North pacific permits 
same-day Tokyo-New York comnunicat ion. The University 
of Hawaii's Electrical Engineering Department Is con- 
sidered by some to be among the nation's top ten. Most 
of its graduates reluctantly leave for the mainland 
because of the scarcity of high technology jobfi in the 
Islands — meaning there is available a highly quali- 
fied labor \x>ol for new firms to tap* 

^Mlawaii's legislature has established a High 
technology Development Corporation and has also estab*'* 
llshed nt the University the Pacific International 
Center for High Technology.** 

The founders of Hawaii's largest advanced techno- 
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locy firm, Intolect Torp, , dldn^t caro about all that. 
Thoma« and ^.ucllle Moore, Chairman and President, lived 
in Hawaii and didn^t want to be anywhere else* A native 
of Now JerBey and graduate of the University of Illi- 
nois, Tom Moore had been in the telecommunications 
business all his liie. He ran factories in Malaysia and 
Singapore, with Hawaii as home base* Moore, Iho once 
was an engineer for Hawaii Telephone Company, started 
the present firm in 1976 on returning from Singapore 
after a stint with Northern Telecom* **A11 of a sudden 
we could see that it no longer mattered where you were 
with the microchip/* he says* The company makes micro- 
processor-controlled voice communications 'ystems for 
air traffic control and air defense* **We had a modest 
pool of capital and didn't want to go back to the 
mainland*** 

"The location is no handicLp to doing business all 
over the world/* says Mr* Moo*8* ■*It's an advantage for 
marketing to the Pacific Basin. We*;.^ inside the n*S* 
customs barrier. People in Asia knew us and 85% of our 
business is international! If you stay with hi?h tech- 
nology products, you can build them anywhere^ What 
makes the real difference is how clever are th« people* 
Wo found here a hidden pool of talent* 



IS) 



181 



"The Btato h«a a false image," saya Moore, "of 
leisure and laziness, sun and sand. The reality is it's 
, » hard-worklnR place. People don't like to leave. We 
found one man with a doctorate driving a pedicab and 
• noth?>' puaping i^aa. Sometimes we need a specialist. 
One »dvertise»iient in a mainland newspaper drew 265 
replies. 

"The University graduates ICO to 125 electrical 
enRineera but there are Jobs for only 25. They go to 
the mainland. When they come back, they've had some 
experience and the itch to see the world is gone. We 
don't hire straight from school. When you're small, 
you've got to have seasoned people." 

Other than as a once-removed source of engineering 
staff, the University has not been important to the 
company. "The faculty saw Its mission as tininlng for 
Silicon Valley. But the University people are political 

animals and are taking u better look at where they 

should be koIdk. Wn'ra ». 

buing. we re coming together." 

The company initially started without benefit of 
venture capital, but growth demands capital. "Last De- 
cember we sold 20% Of the company to Castle & Cook (one 
of nam) B legendary corporations). The company Is 
building a toohnology par'/ and wants Intelect as a 
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inodol. They alBO look on ua as a venture capital In- 
vestraent , 

'*One of the probloma le in getting companies to 
move to Hawaii* Can you Imagine your new MBA telling 
his Board <I want to locate our new plant In Hawaii 

Conclusion 

When routine quality control is a step beyond what 
rlRoroua sclent ^fic procedures were a few years ago^ 
what roust be the level of science needed to support and 
advar ce today *6 manufacturing procf'sses? Where the 
people who devise quality control procedures have ad**- 
vanced degrees in physics > chemistry, electronics and 
the like, what level of people must a company have to 
improve the manufacturing process or devise new ones? 
With whom do those people wish to associate? What do 
thoy do In their spare time? How do they refresh and 
update their basic skills and knowledge? What seren- 
dipitous associations and contacts spark their Imagin- 
ations and lead on to the breakthrour:hs that are the 
essence of innovative technology? 

The best answer to those questions is community* 
That means all the factors taken together that apper^l 
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to, cradle, support and stimulate tne creative talents 
of oxoeptlonally gifted people. A great university Is 
, rot esser tlal, A good one that is of and not merely ir 
the cornriunlty certainly Is. 

Perhaps the distinguishing feature of a true in- 
novative technology center is indeed a university, kut 
not one in the u«ual sense. If It be true that a uni- 
versity is a community of scholars, then perhaps it Is 
true that an advanced-technology center .Is itself a 
univcreity — a cortrounity of scholarly companies. 

The usual incentives will attract to any region 
its fnlr share of manufacturers based on transplanted 
technology. To af^^ract more than its share of innovat- 
ive-technology companies, however, an area must foster 
ao environment that will attract and hold the people 
who dream it up. It can't be done overn'ght, and pos- 
sibly not at all artificially. No one planned the ex- 
isting innovative centers. 
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Appendix 

Further Comtnonta On Infrastructure 



As states and localities turn to advancod techno*** 
logy for the Jobs of today and tomorrow, many organlz*- 
atlons prepare studies and roportfj* These are designed 
to help government and Industry understand advanced 
technology p examine wayu In which it cao bw attracted 
and nurtured^ detail what has actually been done and 
review the ef fectivesness of specific programs* 

One of the more prolific producers of studies has 
been the Joint Economic Coinmittee of the Congress of 
the UMited Sates » under the direction of economist Dr« 
Robr^rt Premus. In 1982 » Dr, Premus produced a seminal 
paper ^'Location of High~Technology Firms and Regional 
Economic Development/* whSch was based on a survey of 
691 < ompanles. This report ranked the factors that en- 
trepreneurial hlghtechnology companies consider most 
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Importaat. 



More recently, Dr. Premus'e group has 'urveyed 
venture capital firms. This report has not yet been 
published. 



Another Important study was that published In Oc- 
tober 1983 by the National Governors' Association. En- 
titled "Technology and Growth: State Initiatives In 
Technological Innovation." the report is based on a 
detailed survey of, and responses from, all fifty 
states. It Is probably the most complete compendium of 
what states are actually dolug to foster advanced 
technology industry within their borders, -me report 
Itself is narrative analysis that reaches conclusions 
and makes reconnendatlons. It is accompanied by an ap- 
pendix that lists state by state the various initia- 
tives aid organizations, with names fcnd addresses. 

The NQA Task Force on Technological Innovation 
followed the report with a discussion paper for the 
National Governors' Winter Meeting m 'ashlngton last 
February. 

FollcwlnK up the NGA study, the Office of Techno- 
loRy Assessment (OTA) of the U.S. Congress examined 
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industrial developmeni initiatives. In a backprround 
paper on technology » innovation , and regional economic 
development entitled '^Encouraging High-Technology De- 
velopment/' OTA identified six general categories into 
which the hundreds of hightechnology initiatives 
spawned by thie states and localities fall. These are: 

Technology transfer — usually focused on improv- 
ing linkages between universities and industry; 

Human capital — training and education; 

En trepreneurship training and help including 
technical and management assistance, exemplified 1^ the 
Minnesota Cooperation Office (See "Minnesota: Techno- 
logy Wellsprlng," Scientific American, October 1980. 

Financial capital — > tax breaks and venture cap- 
ital funds; 

Physical capital — infrastructure improvements, 
research and science parks, best known of ''hlch Is 
North Carolina's Research Triangle complex; 

Information gathering au dlRsemlnatlon — In- 
cluding the high-technology task forces that the most 
states organized recently. 

The OTA study, while categorizing state initia- 
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tlves, »lso Said most are toe new yet to show much re- 
sult. But if one were to pl.oe all these Initiatives in 
a single category, that one moat likely would be "In- 
frastructure." 

Dr. Premus's work, updated in another paper "Urban 
Growth and Technological Innovation," finds that in 
general high tech finris will set up where tha support 
structury. exists. As my own surveys find, that includes 
»B array of aorvices ranging from educated machine 
thopei to dependable and adequate electrical power. 

Indeed, the local power company is a most import- 
ant part of the infrastructure, not only because it 
provides eneray hit" because it is an industrial devel- 
opment resource xn its own right. Unlike footloose 
hiRh-technolopry companies, utility companies are tied 
to their service areas. They grow only when their areas 
develop. As ludm?tria], factors themselves, they often 
have a feel for the area, land availability, local 
custom, taxes and the like that government agencies may 
lack. 

41 « « 1(1 « « « « * 4, H, 4, 4, 4, 4, 4, 4, 41 4, 4, 4, 4, ^ 4, 
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AM bllltlA^ 



Advanced 
Technology 
Centers 



Strategies 
for Corporate Growth 

Innovation, development, and mature manufacturing at tlie edge 
of knowledge need different kinds of support. 
Where to find that support is basic to corporate strategy. 



Peter J. Brennan and 
Development Counsellors International, Ltd. 
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CofpofOlo Growth in AdvsncecJ Technology Conl$r$ 



Innnvniion, dpvplupmpni. nnd ma* 
iuf« mttfiMfiicluhni nl ihv odtfv of 
knuwhrdgo n»pd diffvronl kindi ofiup- 
|MfN Whort to And ihnt support ii bp- 

ll WM tiKSB Dnvid f^llckftrd waa a 
yuung »ngin«or, newly grnduolod rrom 
SUinrord Univorttiy. working for onp 
of (h« ttnrld'i loroMl lochnology Arms 
Hit tmployor wni Gonoral Riocirte 
(^mpnn)' in Sehpnecl^y. Now York, « 
pItAAiinl Qhd long uioblithiHi tndusiri* 
fli ctly a eonlinonl sway from tho luti 
ny tlanUi ClBra Vblloy. boiweon tho 
bay and IHq wn- 

Tho Valloy had iwo mam «xporu— 
fniii find eoltigtt gvaduiios At MUn> 
ford. Iha lalo Profpssor PrfHUrtCR Bm- 
mont Tirmnn. a iiroltm moter or 
nis fluWartai Stanford, ot ihe 6anU 
Clara Vatlcv and of ihe boginntngi of 
olacl runic toennology vmbodied then 
in rwlin. froltod uvor Iho lata of Ills 
brtghloai itudPnU Tho Profbttor 
found ihom Jobs, loo on«n aomirwhoro 
tli9 Hk« flehDnocifldy \V\\on ho could, 
hfl found nnanfing oaH roaoarch con< 
\ra<\M U> ko9p hit gradualu in CfXWtot* 
nlB, doao lo nomo 

Thua Wlltmm ilawloti iiayiN) on to 
do graduate wofk Kit f^iond. David 
Packard, inorriod to a Califbrnian. 
coutd bo persuaded lo return on a fel* 
lowfhtp (lewtetl invontod an audio 
oictllQt«r iTAd Tormftn. himMlf a irani* 
ntoiiied Midweaternor, auggealed Hew- 
ietl and Pbckard try marketing ft. In 
early they did. from the garage 
of Packurd't rented houae 



to T^ehholddy 



Thua did the Valloy begin to change 
to an econnmy based on fiew teehnofo* 
sy It woa not plonned Thers wore 
(onftuUonu* studies one was pe^ 
suadvd lo ahul down ai. uneeonomir 
plant evi^ewhere else and move it \d 
ehiepef Cgltfbrnlfi. No economic devel' 
opm9hi ergnntiUiiion promoted Pah 
Ahn to all (raris of ihe country 

itnihpr. as in true Ibr moal lUCroasM 
Qdvtinr'Kd lethnolngy centers, a local, 
mtsihty unlriuo. combinoiion of people, 
roflliliea and cimimiUinees combined 
lo yield an unforeMfen result. 

StanAird had excellent electrical in* 
gineertng and phyilea departments, 
pnisod at the edge of praellea) appliea* 
tiona fnr olueironlri technology. In 
Prpxl Termon. the tihaoi end the locale 
had a leothor. an organiser, a man of 
vision and determlnaUon« a superior 
isthnolofliBi with A Arm grasp of ihe 
f^Dl world He wai the eueniial Indus* 



try universiiy^eommuniiy linkage, 

Dnvid Packard, o C«loradon, was 
prepored to go to the University of Col- 
orado hut " the time I ipont In Polo 
Alto in the sutnmor of ID88 eonvincod 
me thot I should opply lo Slonlbrd " 

Uike most human adventures, the 
proceaa begins at a pamt no one then 
present can idonii(V Through e seriua 
of cireumslances 6nd serendipUies, |i 
gathon momenium. The phenomenon 
aeouires shape, beoomei large eitounh 
to have its mn eenior of gravity. Mke 
a black hole It begins to attract and 
s^aleaee new Ingredients. A new^iech^ 
nology center appoan amid the prune 
yorde. on the swampy land above o salt 
bed, on the pralrie« eirung oul along a 
hlshway , , . 

Moat tmpoftonli thv world notei 
thai the new leehnology oenier ii n net 
gtUn for both tte region and the nation 
OS a whole. Like 8 seed dropped on the 
(breat floor. It has germinated, grown 
to maturity, gains iti subslstenee from 
roots muen deeper than the lurround* 
ing shitllow planii to whtah li givea 
ehelier and iust«nance. In time, It 
dropi iu own scov!e, which grow to 
fbrm a mve. 



Cultivating Ttehnology 
iuslAefti 



We long ago tnirbed how to f%m 
itm so that we no lon^r depend dn 
qecfdonU of nature hr m\J»* We eau 
^Airtx} after the f^oi whairluiA^ie^ a 
\Si\itt Of fldvaneed tedhnoioi^ lo ger* 
tditsntM AhA grow In Ihe wild. Wa hive 
been less suemsful In iransplantlnl 
those oondltloAi so lhat wa m lun 
ai(J grow new teohnology eentefs 
'vh^rever we want. 

Teehnole^' Is the kay to inoreaitng 
prTduriWtly of both daptiatpd labor. 
A prodireer made moit efflolent 
r ^tp\ll4^aldtd im^A (CAD), iUU*of* 
thi^aH iniirumanlatton and eontroli 
eleetronlo dau pfOQ«itftg for invin- 
lory and materlnli manaiiment and 
modern telMomffiunteatloni U not aa 
vulnerable si hia laaa tftehnology'ln* 
tensive, leu efficient onfApaiiior. 

Advanced technology Is thui vital to 
the compelitlv^neM of older indua* 
irisi. whieh will continue lo exUl and 
axpand. Whether they reindui(riatli# 
In the United SiAiaa or migrate enilrt* 
iy to other rarti of lha world largely 
depends on now well ihiy adapt new 
technology to their own ends Survival 
Also liangi on how well the hi|h-ttah* 
Aoififi^ Induitritt thamselvil All (hi 
needs of their non^hlph^inhnology lo^ 
eailed smokeaiaok inmutry euitomefs. 



Slate governments reeegnlMd long 
ago that advanced technolo^ ta ihi 
key lo (\jture proiperity. The ^$onnffilo 
vitaliiy of Silicon \1titey and iha Mim 
noapaiis-St Paul area are well known. 
The virtual rebirth of the MAa^idhti* 
setts economy based on seven hllh* 
teohnology indusirtee thai ofTiA 
siarted out In the abandontd fkntonH 
of longgono iinokestaek Induiirlei hai 
nol gone unnoiioed. Neither hai ih« 
symbolism. Recent eoonomfO hiifoiyi 
however, has greatly mintritH lh# 
atienilon of Both st^te govirnmenti 
and buslneiiea. 

Traduional regtontl, itaie or Mrei 
• development programs hivt AlffiM il 
painting an aiiraotive ploiura »lany 
kind of Industry. DovalopiniAl om$i^ 
largely were markeuri mlhaf IMA 
develtmen. Their sales fflmgi WA4 
and onen ittll ii flnanolAl lA^itlivil. 
The tonir-urm objecdva wia an 1a» 
crAAW) in loeal nnd state UJt blifl ifid 
limuhaneoui incr«a«ei in mpky* 
mwi 

The slrale^ works wiU an 
rising economy when adairai 
dIUonal non>ntgh*l 
tries, whoee rei^ulr^ijfienli ire i „ 
ih» prodtfCta (hey ini^, Ihl n% mlU^ 
riaii they need and ttra m$mU (fli^ 
larve. Huwom^ (f ft rtilA| fiUM 
all boaia, it Is ebually irv« iS^ k nil* 
Ing om e^tpotea Ihe rookl «nl(mpaiiil 
a few of (he larger vmeli, whi^h ^11 
novir Aoai ag4in. Mtff t inAR tn 
In the past tweiily mn, mi L . 
recession exposed m f^otsi In Uii 
An«j'c*n Industrial «ionomy. 



High Ti^ 
Ii mwtm 



The Straus don not work u will 
when addniMd to high uihft(i}|0 iA< 
duitrtei. MiAiurid afilAil ikl mm 
that tfadiuofiil indufiriii muti 
lidih high uehfioloi^ inau|irni ifl 
9lrluAlly illi'lndipintigiti. Thn un 
set u0 luit M^oui Ahywhiii^. And imf 
do, all too often. 

Am <iev«lQrmont ofKov^ mm uki 
who an ihi llfwlit^Pi«Virdi of Umi^ 
and what do ihiiy nnd? 

panljN thai hilg eommioAi 
«hoosi aim ter niw TielliOii hi^i 
lunid to And thoii lAfwiH. MiH 
M. Ady, axiautlvi vt^ ertthfcAi a 
the p^ntui Company, a Ohtagd^buid 
ftti loeatlon Armi iiyit "Wh«a wi diil 
with a tridlllonai Induitry, tfti &6mm 
ny'A ahorl Hit of prifiran^ will mm 
in thi itffli ngion'-iAy 'Nxi^i Okli^ 
homa ami Lomaiani. But wr^A vri 
diftl with hlf.H ti^hnolofj^ ^timpiAlii, 
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Corporalo cVowth in Advancf d Technology Contors 



iht pr«f8r«nm wi)j b« Kattered icr 4 
ih* country-Cnlifornm. Tumi tnd 
North Carolina " 

Statei. rvgioni and local it ia« havt 
ilarted to recognlM tliii fundamtntal 
differtnct b«tw6an high technolotry 
and irad«tivnal induitriM. Fniiher. 
thay recugnita thai ihara ar« diffar- 
•ncaa within tha hiyh<tKhno)otfy 
inHustnai thttnMivaa. Tha moat 
tachnoiogy'intanaiva of nil induMriaa. 
Kuida<l mlaiiiei and ipacacraft (Stan* 
ilarH Induatrial Cla«»nc«tion (SIC) 
hai lorna of tho a^ptcu of a tradl< 
(lonal induitry At im manufacturing 
\9wl thia induitry daali with big 
itama that ncfd planty of ipaca. 
Anuing ih« largvat vingla manufactur' 
Ing facilitiaa in tht world ara aircraft 
planta in Texai, Uaniai. and coaital 
WashinKton. 



HI Tech- 
4 Oaflnltlon 



AccordifW lO tha Uuraau of Labor 
Sutiftic*. n high tachnology manufac- 
turing flrni ii ona in which anglneara 
•ni itl«ntllti eompriia mora than fiva 
(lattrnt of tha total work forca. That. 
how¥V«r. in too iooaa a dalfnitlon. tt 
inch<df« (mniportation aqulpmant in 
ganttriJ, for axampla. of which aaro- 
loaca H a part, and chamfcali. rf which 
pharhmcauticali ara a part. 

Advancad tachnology induitriM ara 
batlRi^ dafinad aa thoaa that raquira 
high i^vaU of cgntlnuing Innovation 
and whose markati can changa ovar* 
riiiht n^aia Drmi typically hava 10 
p*/<t6n\ Of mora i/^lanti»(a and angi* 
n«ara Pirma working at tha laadlng 
t^4t« 6( technology hava 16 parcant or 
m^ro angin««ri and iciantiiU on itatf. 

OAly lix induitriM qualify. Thaaa 
am! thair SIC codaa ara: Pharmacauti> 
caJ* <263), Computara (36?), Samicon* 
d>)ctori (3671, Communlcalioni (367), 
Aircraft (372i. and Initrumanta (361 
dirough 364) 

Inatrumanti includM madical. con* 
^roiiing and MiontiDc initrumanu 

Ona muit aIm includa tha larvica 
sccton that ara lo incraaalngly impot* 
tant in tha U S acotiomy. Mora than 
moat manufacturing Mctora, auch lar* 
vica induatrial aa flnanca, banking, 
communication!, loflwara davalo^ 
mant. iniuranea. madical laivicaa and 
Oata'procaaaing ara faat<growing uiara 
of advancad fechnoiogy nroducta and 
iht drivmg forca behind tha rapid com* 
merciaitfation of naw onaa. Commerce 
ii mora and mora a market for Indui* 
try^but comMsrca baaically larvtcM 
industry 



A high<tachnoiogy company typical* 
ly goat through three distinct phaiea 
hintui'i Robert Ady de6nai these as 
the theory<drlven. product^lriven and 
mirkatsirlvan stagei. A succasiful in< 
novatlve and productive company will 
eslit on all three loveti. However, each 
phasa rasuirea a dlffarent sat of clr- 
cumitancee at ita beginning. Ai uch 
phase becomes a continuing level, it 
requiraa itlll another sat of conditions 
to proeperand grow. 



Tha Threa Drives 



rii^t ii the initial aclantmc Uiscov- 
ery and the follow-on work that con* 
varta the discovery to a commercial 
product. A lone and brilliant Inventor, 
a Hewlett or an Gdlson, may w«ll 
make the initial dlKovary working In 
hie baaamant far from any known tKh* 
nology cant«r. He may even carry the 
discovery to tha point of commercial 
viability. But as the frontiers of knowl. 
edge have expanded, wrMtIng new ae* 
creti from, science and moving them up 
the scale to commercial practicality 
hae become an espeniive effort. 

The second productnlrlven itaga en* 
talle development and Arst'lavel man* 
ufacturlng. Once i scientific Idea has 
been proved and lU practical applica* 
tions dlvloed and derined, a company 
will exploit it. The company may be a 
naw one formed out of the basic re* 
search grcup that developed the Idea, 
or It may be a large esiabllshed one 
seeing opportunity in new tKhnology. 

The claMlcel view In the United 
Statea is that small, entrepreneurial 
drme bring moat new technologlM to 
market. And in fact, most new joiM 
produced In the U.S. economy come 
from umall companies exrloltlng new 
technologlM. However, large compa. 
niaa with large RAD budgeta and ex< 
tensive facllltiM spend far more on 
R6tO than do small naw Arma. So do 
universities, which, says the National 
Science Foundation (NSP), perform 
half of all basic reaaarch in the U S 

During tha p rod uct*d riven siaie. a 
company depends on ita source of buic 
science and technology, which may be 
the company ItaelT. More likely, 
though, the source will be a nearby 
uhiversity. research institute or large 
te, hnology^riented corporation from 
which the company's founders came. 
As the company expands and Increases 
iU R6tD expendllurM, it will become 
Isaa directly deMndenl on external 
technolo^. Ideally. It will itself be* 
come a technolo^ty source in a growing 
tKhnology center. 



Outgrowing 
Home Base 



Ae the growing Arm's manufactur- 
ing capacity expands. Its need for 
space and other services grows. Menu* 
facturing ramalna doaaly linked to 
reaearch and development sources. 
Consequently. If manufacturing and 
R4D cannot be at tha same place, uny 
naw site must be within easy reach of 
tha RAD canter. The manuficturing 
site muit have locally available nearly 
the same level of technotogv as doea 
tha home site. To attract and hold an* 
gineers and sclentisu. the new location 
must offer almllar amenities. 

Few people, not Hkjvlett, not hick* 
ard, not Samuel N. Irwin, deliberttaly 
move to a location speciAcally to fourd 
a company. "Companies start where 
people are," says Mr. Irwin, founder 
and president of Irwin International in 
Ann Arbor, Michigan. The founders 
may be there because of a unlvatalty, 
an employer, reaearch foundation, gov* 
ernment installation or were born 
there. Having surted the Arm. local 
factors keep tne foundera In the area, 
at least through Initial success and 
early expansion. 

Local factors may enable a newborn 
company to grow to a certain oolnt In 
Ita product^riven phaae. However, 
thia stage ie a critical time In a compa* 
ny'a Ufa. Further expansion may pro* 
duce new neede that tha local economy 
cannot Alt. In ita early yean, any faat* 
growing company Is locked In to lU 
location by its need for cash to Anance 
growth. It must generate moat of that 
cash Internally. Venture capltalista 
may fund a company only through 
startup. Equity markata want to sea a 
track record. Conventional bankets 
prefer more established, less risky ven* 
turn. 



Whan the Company 
Should Move 



When e company outgrows the local 
supply of brain power, cannot attract 
the ^ple It needs, encounters too 
much red tape in continuing Ananciftg, 
it movH to an area where the commu* 
niiy understands and is prepared to 
Mrve ita needs. 

Or a company may outgrow ita man* 
ufacturlng space. lu Arst latellite ie 
lively to M nearby in an area that 
offera moat or all of the beneAU of tha 
headquert«ra location. Sinca the com* 
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pnny c«n now chooM iti n«w iit«, mm* 
ogemvni will look mors cioiely «t fuc* 
(om tho foundvri coutd not control 



Taxes Are Important 



Thvrt tt A misconception thnt tM 
structure is Important only to Urge* 
wolo. IftrgO'emptoyment imoktstick 
(rftdttirmiii industries To Justify this 
view, people point to Caiifornit tnd 
Mnuachusett4, the top idviinced-tech* 
noiogy states but fur from the bottom 
of (he list on overall tax burden. 

Not so "Tnjces nre very importnnt to 
smnll. expanding high^technology com* 
paniM." seys Dr Robert Premui. Dty 
ton-born staff economist of the 
*>ubrummitioe on Monetary and FlKal 
Pohcv of the Joini Kconomic Commit* 
(ee rremus is tho author of a recent 
report endtlMi "Location of High* 
Technology Firms and KeKional l&eo> 
iioinic Development." based on a 
survey of 091 companies. 

"Small companies m particular rank 
the tax burden high." sntd Dr Premus 
m an interview "Cash flow is critical. 
lA)cai taxes can take cash from a com- 
pnny when it most needs It." At the 
same time, they are locked Into their 
location Hy the time they can atford to 
move, the tax burden has become sec* 
ondar'j They may even move to a 
more heavily taxed Jurisdiction. 

The founder of one high'technolo^ 
:ompnny explained that paradox. Wif> 
llnm C Norris, chaifman of Control 
Dfltn Corporation in Minnesota, said 
that the State of .Nehrnaka's willing' 
npM tn inrreaBo both the tAX base and 
r«ti> was a powerful factor in the com- 
iHiny's dKlsion to locate a new facility 
there "Nobrnska demonstrated that it 
mennt to provide the tangible and in* 
tangible facilities and services that (we 
<nught»." BQid Norns "Without such a 
change in philosophy." the Nebraska 
native continued, "we likely would 
have gone elsewhere." 



The Market^Orlven 
Facility 

The third stage ideiitif^ed by Robert 
Ady IS the mature manufacturing or 
market driven level The company and 
Its products have now grown to a point 
whprt» fmis are paramount Tha com- 
i*nny ^ n outgrown tla older facilities. 
'(Ki and Droducts are mature 
ran (slto*> oca! financial incen* 



tives and tax itructure. availability of 
low cost and trainable labo^ all assume 
greater importance In tha site selec* 
tion decision. 

The marktt'drlvin firm's producta 
ere high technology But manufactur* 
ing is eSNntially an aieembly procesa 
The technology and science Is In the 
maintenance of the manufacturing 
systems and In quality control of raw 
materials and nnishtd Items. Engl* 
nnra and scientist! are a amall per* 
cant of total employment. 

This third stage plant will have dif* 
ferent nnds thrn the earlier stage 
one This new facility Is still not tied 
much tu natural reeourcH« nor overlv 
dep^ndtnt on market proximity. Such 
slta-lndep^ndint planU can serve mar* 
keu in North America as etally from 
Taiwan or Malaysia aa they can from 
Ttnneaste. Beyond minor input by lo* 
cal managera. all technology Is gen* 
erated elsewhere. New technology 
arrives dally, by ttlephone and com* 
puter network or encased In the leteet 
model of manufacturing systems 
equipment— but It comes from some* 
whers else. 

Such ara the planta that site devel* 
opment managert seek. They are 
clean, reasonably kind to thi environ* 
ment. Their demands on the local tn* 
frastructure are easily met If there is 
adequate electrical power and watar. 
Ihey provide job! for local people with* 
out placing great d'^mands on the local 
servlCM and amenitiea. They do not 
bring in large number* of people who 
are accust6m«d to more than tne com* 
munlty providee. 

However, since these planta are ea* 
sentlally assembly operations, they 
commonly do not have the same ties to 
their location as doei the company's 
technology base. To quote Dr Robert 
Premus's ConareMlonal report: "Ihe 
survey ... Indlcate(s) that hightech* 
nology companies are 'footloose . . ae* 
cese to raw material! . . markets and 
transportation are not mi^or location* 
al determinanta. Nor ate . . . water . . . 
energy . and climate Important de* 
termlnante . . . high>technology compa* 
niea are dfa^n more to highly 
specialised resources such as labor 
skills and education and to factors that 
make it easier to attract and maintain 
a skilled labor force, most notably 
State and local taan . . 

The survey also indicaud that most 
high-technology companies prefer an 
urban to a rural environment. The 
centripetal effect of an urban-centered 
location brings in more people and 
companlH and encourages technology 
transfer Indeed, if a university In the 
traditional sense is a community of 



scholars, then a hlgh*tKhnology cen* 
ter may lUtlf be a universlty-'*a com* 
munlty of scholarly companlH. 



Dynamics of 
High-Tech Industry 



Most states historically understood 
little about the dynamics of high<tech* 
nology Industry. To attract such com* 
panle^, they dM little analysis and leee 
development. In effect, the state 
rounded up what already exiited and 
packaged it attractively for itinerant 
industry. The package did little for ree* 
Ident busineeset and less still for na* 
scent ones. 

MilH Friedman. ExKutive Director 
of the National Association of State 
Development Agenciee (NA8DA), 
notae the changes in the attitudn of 
sute development people. 'It li still 
true that many state agenCiee Me It as 
their Jobs to move planta from other 
statae to theirs. But a common buel* 
neaa complaint Is that the state agen* 
ciN ignore the businesses they already 
have. Now there Is big emphasis on in* 
stata development and the incubation 
of new businesses." 

Some statae and localltiH years ago 
tried to develop conditions that would 
permit advanced technology centers to 
flourish. Not until 19ai did the Na* 
tional Governors Association (NQA) 
Htabllsh a Task Force on Technologi* 
cal Innovation. Local generation of 
high technology industry Is clearly an 
Idea whose time has come. 

t^rtlaliy aa a result of the NOA'e 
initiative, many sutH from Maine to 
Hawaii Mtablished hlgh*tMhnolofy 
study groupe. Eventually, some statH 
will take all possible stepe to establish 
and strengthen the structural ele* 
menta needed to breed high*tachnolo^ 
industry Some few may decide that 
their future economiM will depend on 
maintaining the major baee of their 
present economlH. The statae* new 
awareness of high technology can help 
direct technological resourCH to a)>* 
proprlate Konomic lectors, whatevsr 
their place on the technology spec* 
trum. 



The Qovernors* 
Survey 



In late 10S2, the NOA Task Force 
surveyed every state governor on orgs* 
niMtlon of state efforts, economic 
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inctntlvM. locul unlvwriity-lnclmtry 
coop«ffltion ind workir trilning pro- 
grams Th« lurvty report In July 1983 
wi)) havt two MCtloM On* orginlwd 
by itAU will deacrlbe ttati policiM ind 
progrimi in technoioglcii) Innovation. 
The other, orginixed by progrnm c«ti- 
gory, will make It ewy to compere 
fttMe approachee to particular iiapecU 
of economic development and t«chnol* 
ogy. by varioui methoda. 

Among th*^ early Andingi; at leiut U 
siAtea have appointed taik force* or 
board* aa overall pollcV'deter mining 
bodiea Oft technology. Theee art Call* 
fornla. llllnole. towa, Kanwa, Mlchh 

Sn. Maryland. New Jeney, North 
rollna. Ohio. Wnniylvaftla and VIr* 
glnia Moet tet thee« up In 1982. 
though North Carolina w»* way ahead 
of ita time, hi^vlng taubllihtd tU 
Board of Science and Technology, 
chaired bv the Governor, in 1963. 

Twenty two «utee have advliory 
groupi ouutde the etat« government. 
Their icope and linkage to the govern- 
ment varie* greatly. Georgia, for ex* 
anipla. rwently lei up the Advanced 
T*<hnoIogy Center at OeorgU lirtth 
tute of Technology The Governor and 
legtilature created the Center In 1980. 
but It li not a government body. 

State money and prlvat^iecior 
tnatchthg fundi finance the Maine De« 
velopment Foundation, which the 
itate legtilature enabled In 1977. A 
governof'i advliory committee pro* 
poMd the cooperative builneea and 
government approach In 1975. In Mln* 
neiotA. twenty-flghi prominent people 
ettabliihed la^t year the MlnneioU 
W-llleprlng The tovernor ii honorary 
chairman New Hampehlre. which haa 
developed a high-technology lervlce 
center ba««d on publlihing and com* 
puter loft* are around the (own of 
terborou'.n, haa the CenU" for New 
Hamp'.itire'i Kuture. Thli ii a private 
orgMlMtlon eitabllihed in 1979. 

,he not-for-profit Indiana Corpora- 
tion for Science and technology wu 
authorlied by the Genera) AM«mbly in 
1982. The Governor appointa a 24- 
member board reprM^nting the prl- 
vote. public and educational lectori, 
rahfornifl hai the Commluion on In- 
dustrial Innovation. Maryland iU Gov- 
ernor'! Advliory Council; Michigan 
the proposed High Technology CorpO' 
retioft; New York the Science <nd 
Technolog)' ^^oundatlon, Pennaylvania 
the Governor'! Council on Science and 
Technology; and South Carolina a pro- 
ptMfd Industrial Rwearch Board^The 
Ciiy of Chicago and The State of lllh 
noli, togpihor wuh Chicago unWer- 
ittiei, nav* rreaied an "llllnole 
Technology Partnership " 



The Early Starter 



Pew program* were «» early or a* 

ambitioui a* North .''arollna';- Aa 
George Herbert, preeldtnt of North 
Carollna'e Raaearoh Triangle inatltuU 
deicribee It. the et^ite In the mid-fiftiea 
WW near the bottom in per caPit* In- 
come and too dependent on *'old-line 
legmenU of It* Konomy: agrlcultur*. 
t4xttlee, tobacco manufacturing, furni- 
ture and briok and ttle.*' At the »ame 
time, the lUte ranked tft^ong the top 
ten In number* of college* and unlver- 
iltiea. But for th*ir raduat«a there 
were few local opportunltle*. 

North Carolina looked envioualy it 
the center* In MMaachuaetU and Cali- 
fornia and noted that the deeired In- 
du*try e*l*t«i In artM of *trong 
reeearch concentration. Further, moat 
important reaoarch centera lived In the 
ehadow of mi^r graduit*«level univer- 
eitlea. Tlie *UU hid at Icait thrt« cuch 
itihoole e)oe« together: Duke at Dtir- 
ham: the Unlvereity of North Carolina 
at Chapel Hill: and North Carolina 
State Univertlty at Raleigh. 

The itau In 1966 dtoided to e*ub< 
ilih A reHarch park In the triangle 
formed by the unlveraltle*, thua tlie 
Reiearch Triangle. Tha concept waa 
not an insunt aucceae, nor did the 
founder* expect It to ba. A* Mr. Her- 
bert lay*. 'Thay knew thay were work* 
mg for ritarna that would not bo truly 
eignlficant for 15, 20 or 25 year*." And 
he eautlone newcomer* to the high 
tMhnology eUkee, "Thla U a reality, 
too ofun Ignored by many of the 
groupa that vialt u* today looking for a 
Quiek fix for 1983** economic wom.' 

No one really knowa the optimum 
ilM and mix of the eritical maaa that 
turne a high.tachnology manufactur* 
Ing center Into a truly innovative one. 
Few doubt that It ukea many yaar* to 
reach that lalMgnltini coneantratad 
mix of reeearch canUft. unlvaraitlH 
and 'Heory-orUntad Industry. 

The planner* firet aaubllihad tha 
Reeearch Triangle Foundation to ac- 
quire land and dovalop the 5,70aacre 
park. They al*o tat up th* Raeearch 
Triangle Inetltute In oloee aeaoclation 
with the unlv*r*ltlM. None of theie I* 
a *uta agency. ^ ^ ^ 

Deiplta an early capture of i ma)or 
Induatrlal laboratory in 1959. other* 
wera alow to follow. By 1968. there 
were only nine laboratoHe* with a t4>- 
Ul tmpioyment of 1,000, But then 
thing* began to pick up. IBM bought 
400 acrM. The National Inetltuta* of 
Health e*Ubll*hed lU National Inetl* 



tuta of Environmental Health Sol* 
encH. Another m|jor lndu«trlal lab^ 
oratory moved In and the project waa 
off ana running. 

Tha moat rKent addition I* tha 
euta-epomktred Microelectronic* Can* 
ter of North Carolina, eaublUhod in 
1980. The legialature appropriated the 
Ar*t one million dollar* for eUrtup, 
and the euta U providing the ftr>t 24 4 
million dollar* for ongoing aupport. 

North Carolina'* experlenc* haa 
many le*M>ni for other*. But it I* n«t 
yet clear that tha lUU haa mantfed to 
produca an Induitrial rival to Silicon 
Valley or Rouu 128. Tha location U 
high on everyone'a abort liat whan 
looking at poaaible new location*. TKa 
univer«iaa* and RTI Itaalf are well'rr 
putad baeic ra*aarch canur*. But tha 
bubbling ferment of antrapran«urifl 
activity that I* the trtie mark of a aalf* 
generating advancad-tachnology can* 
tar la not yet evident. 



A Downtown 
Ratoaroh Park 

Another raeearch canUr eUrted on a 
dififerent pramlwi but at about tha 
uma time U tha Univeraltv City Sei- 
enea Cenur in Phlladalphia^ Pa. 
Thara, the Unlvereity of Finniylyanta 
and Oraxel Univerelty waraeituatad In 
deurlorating neighborhood*. Tha uni* 
vereltiH, buiinee* and immunity con- 
calvad Tha Scienca Cantar aa a way to 
improve the city'e tachnolo« baia and 
reveraa urban blight. Under tha aua^ 
picaa of *oma 28 memb«r ln*titutiona 
that own it, the Canur bagan in 1964 
in a Nnovatad building, tt I* now an 
urban reeear«h cenur covaring *oma 
19 acre* with over *eventy oclenoa* 
baiad organlution* In iU nine build- 
ing*. Soma of thoaa organltation* era 
new to tha city while, mora imporUnt* 
tha Canur ancouragee other* to rt* 
main thara- 

The Unlvereity City Sdanoe C«nur 
t* *o far the natton'e only downtown 
reaaarch P^fk, though Dttljjl 8tHl 
Wayna Suu Unlveralty in Mkhigan 
ara aurting a clmiUr concept in tha 
Datrolt-baaad Matropollun Canter for 
High Technology. 

The Unlverffty City Scianoa Cjniar 
ha* a ralatlvely email Baaaar<h tnatj- 
tutaa Dlviaion. Tha Aa*aar«h THangfa 
Inetltuu 1* a much largor. fra^otand- 
ing organlutloo •imilar to euch.pldaf 
inetituUon* a* BatuUa Mamorial Inati* 
tuu at Columbui. Ohio: SUnford Ro* 
aaarch tn*titul* in Manio Pirk. Calii-i 
MidwMt Raaaareh tn*titu(o In Konaii 
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City. KoniHi; llTRt in ChkafOi South' 
wMt ReMnrch InttituU in S«n Anlo- 
nio. TexM. and miiny mot§. 

For irnilltr com^niM and tytn 
Urger on<« fiiciid with iritotlAt; quM* 
tionf (hat ihtv havi neiti r ti*nf nor 
itAfT to handU thomMlv«ii. th« re- 
search InitituUw ara an important f- 
•Qurca. Ai do moat companiaa, th« 
raaaarch inititutaa oftan apMlaliaa in 
techiiologiea that raflact th«ir |to> 
Kraphtca) location and tha intcrMta of 
thair tnnJor clianta. 



Subdivlfiont for 
Technology 



CUan htgh'tachnology induatry uau^ 
ally doM not naad larya and haavy in* 
luilatlona Ona can davaiop Induatrial 
porka for auch induatrv juat aa ona d#> 
vvlopa reaidontial lub-dlviaiona for pao* 
pl« A wall laid out induairial or 
rmarch park with roont for aap«naiott 
can b« an Irnporlnnt factor in ait« a** 
(action, particularly for a amallar, 
high'tachnology company mikini Ita 
fimt mova out of tu baaamant. 

Succeaaful davalopart praaant a IhiI' 
nncad facility. If tha park itaetf doao 
not contnin a raaaarch lnstitu(« and 
uiti vanity campuaca, thm will bo 
within aaay ranch. Tha pork will alto 
hnva confarenea fadiltiaa. hot«la. iho|>- 
ping e«ntaf« and raatauranta. A larn 
davalopmant may bo a complaialy 
plannad comniunity. 

Tha Huron Cantor naur Ann Arfaon 
Mich., la tuch a raal aat«t« davaloiv 
ment. A Joint vantura batwaon MiUU' 
biaht and Morgan St«nlay. tha Cantor 
U A 393*acta multl*uao davalopmant 
fight mtlaa from tha t^nlvanity of 
Michigan and 25 milaa from Datrolt. 
Whan comptetad. it will conUIn real* 
dancaa aa wall «a raaaarch labo, hotota 
aa wail aa light induatrial planU. 

Utah, rac^nily in tha nawa for tho 
anirtcial haurt work at tha Unlvaraity 
of Utah Madical Cantor, hiu a frowing 
advancad-tachnology cantor in whot 
ona publiciat rafara to aa "fiionic Vol* 
lay," naar Salt Uka City. 

Monigomary County, Maryland, cap- 
itolitat on th# r' ^thy concantration of 
Oovarnmant madical raaaarch fadll* 
ilaa ambodiad In tha National Initi* 
(ulaa of Health. Bathaado Naval 
Hofif iUl and many madically-oriantad 
companl^ in tha araa. Tha county ho« 
aaiAbiiihad tho Sd^^acro Shady Orova 
MfKlicai Park, which haa raaarvad U6 
acrao for madical icianco-ralatad buai* 
nmaa and inaiitutiona. 

Alio in Mont^omary County ia tha 



IN HIGH-TECH NEW JERSEY, 
WE NOl^ ONLY WORK HARDER 
. . . WE WORK SMARTER! 



N«w Jervey hai more Kkntiiu» 
mgincerf* aikI tochntcbtu per 
capfu than any other it^ta in ttio 
country. It'i auo tho number one 
lUtc In private R^D funding. And 
almoat one In every ten research 
dollart ipent natiottally h apent 
In New jeney*! 700 Induitriat 
and academic labontories< 



New Jeraey li where youll find 
the leader* In aeroipace research 
and tetecommuniationi , , , 
leaden In the development of 
Cuter and i mailer computer 
chfpa and the devetoptnent of 
plaittci lighter than aluminum 
and itttmger than ateel . . . leaden 
in virtually every high'tech fields 



'^Jersc 



FREE NEW JERSEY FACT BOOK 

U you'ft a young rtMafch'Otbntcd Hm ot tiuHUM 
jhOOVMlva (oMMoy, thm itt many tmoM Mfty you'd 
ba bHt<f aM in Naw J«my. Liam fiMM ilmH Ntw 
Jmav And ki Ktj^'tMh anvfnwit For a ffM ropy of 
ma "Nfw Jmey Pact Book" and othtr miutkl. wrftei 
Stew Kukan. A«a Ot^fthftmu PSEaO, 80 Pirk 
Pi*M.Nawaf1t«NJ. 07101. 
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Ciaciric and Oai 
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Vediiioion 
isjnastaie. 




TennotaM is cloMr to 'he 
moon than it tooki; much d 
thetftchnoloqy launchod inio 
spAce WAS rotearchfld tn Ten* 
hftSMe. But space Ujuit one 
iide of TenneMee'i tecKnol* 
OQY itory. Eloctt ''nin arxi 
■ computer science «f«m4)of 
tndutlriei. ?ne Untveritty o{ 
Tennettee it becominq 6 na* 
liondtty recognised enert;^^ 
research cenii»r, arxJ we'r** 
maktna importer^t break* 
through^ in medical technot- 
ogy. when It comm lo high 
iQchnology, Torneuee u get* 
ttng down to hrau lack* and 
giving you the moon, and 
more. For more informallon. 
wriln nr call Mike OuBott, 
Tenneittee Oeparimeni of Eco- 
nomic and Convnunity Devsl* 
opnent, Andrew lacksor^ 
Bldg.,Boxd99.Nathviila,TN 
37219. l.fiOO 251-8594. 

©Ibnnessee 

Weg idowntoBraMticb. 
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planned city of Columbia with both 
retidencei end work placet for people 
in high technology. Columbia mirrore 
to lome extent the planned city of Rtt- 
ton Bcroee the river in Fairfax County, 
Virginia, another iit« fo*- much high* 
technology induitry 



The Planned City 



An ambitioui development that hai 
leerned much from Columbia, Reiton 
and the Reeeareh Triangle ii The 
Woodland! near Houiton, Texas. Thli 
project of the Mitchell Energy Compa* 
ny ie a wholly inUgrated 25,000-acre 
rHidential, reeeareh and light menu* 
tacturing community. The developer! 
intend that everyone who worka in the 
Woodlande can afford to live there. 
Several thousand people already do. In 
that, the community diffpra little from 
the traditional concept of the email, 
eeirconuined town, which it i«. 

lite reiaarch forest hu four ele* 
menta. There will be a 400>aere cam* 
pui for the University of Houiton. The 
Texae Medical Canur Inc., hu 150 
screi for a research campus. One * ^n* 
dred acres belong to the Houiton Area 
Research Center (HARC). a research 
institute under the auipieei of Texu 
A&M, Rice Univirsity and the Univer* 
lity of Houitoh. Some 1.300 acres are 
Mt Mide for high«tMhnotogy buiiness' 
Nand their euppliers. 

While developers uke pristine land 
and turn It into perki. in many parts 
of the country luiuble eitH lie fallow, 
These are deactivated military bases. 
Though these iIin are frequently ttt 
the beaten path. compeniN can turn 
their existing infraitructure to com* 
mercial use at low cost. Many were air 
bssH. In Chippewa County, Michigan, 
for example, market-driven Arme can 
i«t up on 41 acres of lighted concrete. 

Other itates and regions hope to use 
what they already have to generaU 
new technology industry. Illinois, for 
example, has the Argonne National 
Laboratory, Permilab, the tllinoie In* 
lutute of Technology Reseerch Instl* 
tute (IITRIi. the many Ane universitiH 
around Chicago end the University of 
Illinois at Champaign*Urbana. A tech* 
nology corridor extendi westward from 
Chicago toward Fermilab. The area 
has an enormous base in existing med* 
ical and electronics technology, tt has 
some of the more active and ventur* 
some venture capltaliits. But it has 
lacked the university*industry'COmmu< 
nity links that have bean so important 
to theory based entrepreneurial activi' 
ty elsewhere, which explalni recent 



Talk Force development of ilgnificant 
education*baied local cooperation. 



The QOCO 
Connection 



Many localities with government 
high-technology ineullationi now see 
that these faeiiitiM are part of the 
communlty'e technology base. They 
employ thouianda of icTentlits and en* 
gineers u well as equipment and In* 
strumenutiun that only the wealthiest 
of induitriM and few universities can 
afford. Theee are the GOCO (Govern* 
mant-Owned, Contractor-Operatedl fa« 
cllitiH. Much of their technology ii in 
the public domain. 

A government highHMhnolofy facll* 
ity linked to local universities creates 
a high^teehnology eenur all ita own. 
With proper encouragiment, availabil* 
ity of capiul, extended relatlonihips 
with local busineaaee, 0000s become a 
factor that expanding high technology 
eompaniea must conilder aa well, as 
potent centers for local development. 

Tsnneasee, recognising the enor* 
moue science and technolonf base at 
the Union Cerbidc-operated Oak Ridge 
National Laboratory and the Unlversi* 
t * of TennessH • few mllea west at 
Knoxvitle, hu undertaken a mi^r 
program to develop a technology corri* 
dor. TsnnassH ie not widely thought of 
as a high*tMhnology area. Yet there 
are over 2,000 Ph. D. level profaaston* 
ale in the Oak Ridge area alone. In* 
eluding the largest concentration of 
doctorate^level blologiita In the world. 

Simihr QOCOs and even GOOOa 
(Govern .nent*Owncd, QovernmentOp* 
erated) facilities acroea the country 
provide ready*made advanced technoi* 
ogy centers to which aspiring compa* 
nlH might well atueh themielvea or 
from which new ones might spring. 
Dayton. Ohio, for example, rightly con* 
eiders Wright PatUrson Air Force 
Rase, the Air Fbrce'i mi^^r technical 
center, to be a community high tech* 
notogy resource. 

The benefiu to California of luch 
OOCOi aa the Jet Propuleion Labora* 
tory and the Livermore Laboratory are 
eubstantial. Florida'i technology has 
gaine<^ from the space flight operatione 
at Cape Canaveral and the industries 
that have sprung up to serve them. ' 

NASA'e contribution to the technoi* 
ogy base in Houston is incalculable. 
Joseph P. lx)flui. Director of Technical 
Planning at NASA. Houiton, recalls 
the moon ihot days when thousand! of 
eager engineers and Mleniiits Hocked 
to Houston to be at the leading edge of 



f 1.^ 



ERIC 



197 




wmething exciting. "I ih 16.000 tnfi- 
neert and icientiiti who onct worktd 
htm and itayed. Thay hava afTtctcU an 
vnormoui transfer of inaUriat and 
managemint technology from tht vary 
leading edge where NASA worka Into 
the everyday builneta of the region." 

New Mexico haa univerfity-operatfd 
Lot Alamoa National Laty^ratory and 
AT&Trun Sandla National Labora- 
tory Theae and other OOCO facilltiM 
of the Department of Energy work In 
many economically eignificant artM 
such as geothermal research, evnfuel 
solar and new and renewable onerfy 
as Well as nuclear flsaion and fUelon. 

Tha Federal government'e primary 
laboratory for western coal and lignite 
research ie at Orand Forks. North Dn* 
kota. tt is now owned by ita formfr 
contract operator, the lOO-year-old 
University of North Dakota, and rt* 
named the University of North Dakota 
I^nergy Research Center. It will contin- 
ue to handle government proiecta but 
will also conduct programs for other 
sponsors The Center could be the nu. 
cleus of a technolog> center. 



Unlverslty-lndudtry 
Linkages 



Successful t*chno|ogy transfer from 
research to commerce generally re* 
suits from good linkages between the 
universities and industry. Such link* 
<^ee do not always exist, tn maintain- 
ing something of an ivory tower 
attitude toward the real world, some 
universitiM have forbidden their facul- 
ties to engage in commerce. But ae 
manufacturing technology approaches 
levels of Kience once found only in the 
academic research laboratory, and as 
only Industry a id government can af- 
ford the equipment needed to probe 
the outer reachee of knowledge, more 
universities participate in the market- 
place. 

At the first meeting of the NOA task 
force. Dr. George A. Keyworth. Science 
and Technology Adviser to the Presi- 
dent, remarked about the problem: 
"The resistanci* of the How of technolo- 
gy from our research laboratories to 
the marketplace is abysmal," he said. 

"There was a decoupling of universi- 
ties and the business community," 
sayi Robert Premue. "The universltiee 
sought Federal money for their pro- 
grams, which were for Federal pur- 
ples That reduced the flow of 
technology into U S. industry. But the 
government cut back support to uni- 
versities We see the universities get- 
ting anxious and talking to the 
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iorporatc community ■gnin " 

A r««|)ccte<l univeriliy hu viiiuo to 
an «xp«ndlng firm, b«c«ui« tt supp)l«i 
t talented labor poo), li an aducationn) 
and technology rMoureo for tha com' 
pany't itaff. attd bKauaa it attract! a 
continuing flow of talant Irtdftd. baitc 
to (Khnoloity traniftr th« Huw from 
other unlv«nlty-««nt«r«d araa« of p*o* 
pie who lllia birdi carry i««di of tcch< 
noiogy iown aiMwhara . 

Many Mople racognita thi probltm 
of atiractlng divalopmcnt lupport 
from acadamia and ara doing soma* 
thing about it. Solution* ranga from 
organiiad )nduitry>unlvanity linkagi 
organtMtloni through buiinaM incu* 
bation programa at univanitlaa lo looa- 
anlng tha rulaa to that faculty may 
mora aMtly talk to'bulinaaa. 

Tha Univaraity of WtMonlin at Mad* 
ison haa had tha Univaraitv-lnduitry 
Reaaarch Program (UlRl ilnct 1966. 
UlR halM davalop ralatlonihipa ba* 
twaen Uw faculty and Induitry and 
helpa Induatry and faculty identify 
program!, faeilitle! and people with 
mutual re!ear«h Inleraata. 

The Oregon Oraduate Cantar. a non* 
university degree grenting organitt' 
tlon« pi formi a ilmllar function. Tha 
Center haibeen an Important faetorln 
the lUte*! tucces! in attracting spinoff 
advanced technology companhs. 

In Penniylvania, tha aptly named 
Ben Franklin Partnership program 
concentrates on palentA College and 
university patent polkle! cover new 
developments through the advanced 
technology centers. Pblictes concern li' 
censing In the atate. royaltiee and oth* 
er fete to support advanced technology 
centers. 



Incubating 
New BuftlnessM 



At Carnegie Mellon University In 
Pittsburgh. Prof. Dwight M. Beumann 
has been trying a eomewhat dlfTerent 
approach-the Incubator- tie set up 
the Center for £ntrepreneurlni t>eMl. 
opment at Carnegie Motion in 19?1. 
Since a common feeture of aucceatful 
advanced technology centers la a grow* 
Itig clutter of entrepreneurial eompa* 
nies pacing on through aaveral 
generations, Prof Baumann wanted 
"to see if wa could create a cluster " 

Prof Baumann'! Pitlaburgh Center 
has boen responsible for 16 nrst'gener* 
ation high technology companies and 9 
stcond'generition ortes One aold for 
$6 million Prof Baumann acknowU 
edges the importance of venture capi- 
(dl. but not neceisnrily where the 



entrepreneur is: "Venture capital fol* 
tows Innovatlon'-not precedes It*" he 
point! out. 



Where The Money le 



Mo«t states recognlia that venture 
capltel and follow-on financing are im* 
portant. Some have innovative pro* 
grams to channel funde to naw 
companlea. Connecticut has a unique 
concept In the Connecticut Product De* 
velopment Corporation (CPDC). Thli 
publicly'fUnded, et4itt<hartered corp0> 
retlon'e mendata la toinvHt In Innova* 
ttva new iroducU. CPtX? borrowe from 
the state to ahart the coata of develoi^ 
ment with the company. CPDC aeme 
royeltles and repays the sute tret* 
eury. The funding is not a loani but 
neither le it equity. On a succaaaful 
product! CPDC can recoup five tlmea 
the development funding. If the prod* 
u^t faile. CPDC loaea Its money, ao far 
about 3 percent of Its tout InvMtmant. 

Michigan ha! begun to move Into er* 
eu where private capittl ha! been eb* 
!ent. The state haa venture capttalleia. 
notJibly Doan Resources of Midtandi 
but they are not aulAciant to the de* 
mand. So tha at«t« lagialature passed 
new law! that allow !t«t« retirement 
fund! to make equity InveetmenU In 
Michigan bualneaaea. Over $3M mil* 
lion i! thu! available to high tKhnnto* 
gy ^ompanlee. 

Unu«i new legislation proposed by 
Governor Ted Schwinden. Montana 
will Invest rj percent of certain ux 
proceed! In new and expanding Mon* 
tana (\rma. about 13 million dollar* 
the first year, Soma 20 percent of tha 
eute'! own InvMtment portfolio will 
be In new or expanding Montana 
flrme. about 140 million dollars per 
year, Tha sUte will also create a pri* 
vaie<!ec«~<r venturt^aplul Montana 
Devstopment Credit Corporation. 

Maryland t«kea a somewhat more 
conventional approach. Tha Develops 
ment Credit Corporation of Maryland 
(DCCM) does not take an equity poet* 
tlon; rather It lent? ^oney to fledgling 
flrme that have ah n some evidence 
of managerial abllU. *o opereta at a 
profit. 



Different States, 
Different Stylee 



As the competition to attract ad* 
vanced'technology industry Intenelfie! 
among advanced technology centers, 
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the sintcs nnd reg.on* hnve b«gun to 
nseinbiP the rtrm* they s««k Econom- 
ic clevplnpmont depart nu>nts nre be* 
cnming nnuloKout lo profit centers 
They ratse money, mount mnrketlng 
efforta, devote more attention to such 
qunhty controls as cutting out bureau- 
crouc red tnpe and honestly Qnolyzing 
themselves to iitolAte Bpocific benefiu 
iind Competitive Advantages. 

The mode and philosophy ofeconom* 
ic devplopmenl varies greatly from 
state 10 sUle, ns ihe NOA survey 
makes clear The governor hlmseif, 
however is the chief economic develop- 
ment officer Slnlcs Kantus's Robert 
Ady "The Oovernor is the ultimate 
spokesman. He makes • profound Im- 
pression by hid personal involvement 
in the economic development proceis." 

Some stfltei maintain a relatively 
low key. low-budgel effort There may 
be a small offire burled in another d<s 
partment or attached to the Office of 
the (Jovornor Cities and counth*« may 
have only the business-funded local 
chamber of commerce 

Others rival many countries. A well- 
funded central organtealion may have 
a cabinet-levtl director and control of a 
huge budget for everything from ad- 
vertising to financial aid. Such sn or- 
ganization may well have branch 
offices in other states and In foreign 
countries. 

Some states that believe they have a 
special focus maintain relatively small 
organiMtions. Delaware, for instance, 
seeks high-technology industry but is 
more oriented toward technoltjy.us* 
mg service industries like banking and 
finance, a route North Dakota has also 
taken. Delaware is one of only four 
states with a court devoted entirely to 
business Uw, the Court of Chancery, 
Other states, says D.^aware. can 
change their systemi to match. But 
nothing can match Delaware'i eighty- 
year history of case law in buiineM 
affairs. 

A few states hive pubhcly-funded 
municipal and county development or- 
ganliations that are nearly u promi- 
nent or more so than the state 
organisation A gain for the county or 
city is of course a gain for the state. 
But once a county or city organliation 
learni of a prospect, the rivalry and 
competition can be as fierce as any 
between natloni. 



that influenced the government s deci- 
sion to install Fermilab's hui^e particle 
accelerator in Illinois, for example, 
was Commonwealth Edison's ability lo 
satisfy enormous instonianeous power 
demands at a reasonable price 

Dependoble power is seldom a prob- 
lem in the United States In any cn-e, 
utilities are not a deciding facte r for 
most high -technology companies, -iow- 
ever, in many stales the utility ccnpa- 
niesare a valuable resource in anoiher 
way. They are literally wired ii> to 
their state or region. As inveitor- 
owned companies, they are Invaluable 
information louices 

Sometimes the utilities do more 
lUte promotion than the states. As 
John li Maddocks. General Manager 
for Area Development at New Jersey's 
Public Service Electric and Gas Com 
pany puU it: "WeVe part of New Jer- 
s^. The vitality of our company Is 
related to the economy of the state. 

Michigan's Consumers Power Com- 
pany gives proepective Michiganden 
extensive Information. Not only does 
the company help selKt a site, its 
training program for Michigan com 
munttles shows them how to retain in 
dustry and attract new ones. 

A new company or un expanding one 
thus has many places to turn in seek- 
ing those facton that will best suit Its 
unique needs. Company mamigement, 
particularly when looking for new 
sites for market-oriented planU. can- 
not easily rule out any location. It Is a 
truism that every place will uniquely 
match someone's needs. And, to quote 
Florida*! promotional motto, "People 
like to work where they like to live." 



Venturo Capital— 
Hlflh-Tech Nutrient 



Utilities 
Eager to Help 



CompaniH need adequate and de- 
pendable utilities. Among the factor* 



Moet government Ananciat Incen- 
tivee have little to do with getting the 
ihaky embryonic Arm with a great 
Idea out of the basement, garage or 
university laboratory and Into the 
marketplace. That fUncMon is truly 
the province of venture caplUl. A few 
states have made some provision to 
help guide stAte funds into venture 
funding But it is not yet clear what 
form these initiatives will eventually 
take. 

They might be repaid out of prottU 
to an extent beyond the initial sum. 
Such a form, similar to that of the 
Connecticut Product Development 
Corporation, ia a grant whose r^lm- 
buriement is contingent on the succeM 
of the enterprise. Maximum relm- 
buraement is limited to five timn the 
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Corporate Growth in Advanced Technology Centers 



amount of the original grant. 

Venture CHpilAl ti equity money in> 
vested in the e»riy itaget of « comp«> 
ny's life to help it gruw beyond etartup. 
While the initial mo nay will heve 
come from principali and their fem* 
iliet. Ventura capital generally comet 
from outsider*, who take iharee in the 
company and will become pert owners. 

Relationi between venture capital* 
i8t« and company founders are com* 
plex They cen be difficuit depending 
on how much control the venture capO 
taliit demandi and the founder le 
wilting to yield. (For an excellent 
diecuMion on thii point. Me "Raiting 
Venture Capital; An cntreprtnaur'e 
Guidebook," published by the New 
York accounting firm Deloitte Hukin 
& Sells.) 



In the 
Last Analysis 



A manngamant'e decision on whert 
to put (he new high'technology menu* 
facturing plent can reet on intangiblet. 
Among the fictora Bob Prtmue'a eur- 
vey found was the coni|fflnv founder's 
placa of birth. As taya (Xiorodo-bom 
David Packard, "I hove olwoyo had a 
high regord for the Univartity of Colo- 
rado and It may have something to do 
with my interest in our location in 
that part of the country." 

Hewlatt-Packard'a Ant axpaneion 
bevond Palo Alto wu to Colorodo. 

Menagemf nta want to increasa prof* 



iu. Mature managert will consciously 
examlna avery facet of thair company'a ( 
poeition within Its own evolving Indus* 
try and tha company'a own ataga of 
developmant. Thooa in tha theory-drlv* 
en phase may also maka all tha right 
moves more out of inetinci than raa* 
sonad atrategy— one rsason so msny 
company founders And thamnlvas 
ou«tad aa ths company ants rs tha prod* 
uct* and market*drivsn phases. 

But instinctive or plsDnod, any high 
tachnology firm must SA^ountar, con- 
aidar and daal with thesa many factors 
govsrnlng ths right location at ths 
right tims In ths company's history. 
No advsnced tachnology business in t^ 
day's fut-changlng msrksta can stand 
sntirsly alons. 



A U S based high technology compa- 
ny in the theory- or product-driven 
stage would not usually locate Its oper- 
ations overseas. There srs exceptions, 
especially in bio-medical technology. 
An overseas location csn allow such s 
company to bring a product to msrket 
sooner under perhaps more relaxed 
regulatory procedures than those In 
the U S. 

When a high-technology product 
reaches the markstKlriven commodity 
stage, however, and costs and market 
access outweigh most other fsctort, 
management must look as closely at 
overseas sites as domestic onH. A com- 
pany will usually consider off-shors 
manufacturing if it also has or expects 
to develop markets abroad. However, 
foreign production occasionally makes 
economic sense even when ell output 
goes to the U S. market. 

Many countries are eager to attract 
high 'technology manufacturers. Coun* 
tries want these industries for the 
same reasons the states and localities 
of the U S. do. They provide Jobs, help 
upgrade local ikills and eventually In- 
crease the tax base More important in 
the view of many countries is the po* 
tential for technology transfer. Sadly, 
the latter expectation is usually a vain 
one unless a cou*Ury already has a 
St long technology base of its own. 

Thot has not deterred most of the 
world's nations from competing for 
high-technology industry Just aa have 
the several states, many have set up 
special economic development agen* 
cies designed to bypass much gove^-n- 
mpni red tape and deal directly and 
offlcipntly with high -techno logy com- 
panips Some of thesa such as the 
>Jorthern Ireland Industrisl DevSlop- 
ment Organitation iNllDQ) ars virtu- 
ally autonomous and empowered to 



deal with new companies on s rsngs of 
IssuH fsr beyond thosa thst most do- 
mMtie dsvelopmsnt agenclM can han- 
dle on their own authority. 

Overseas organisations Ilka NUDO 
offer sa Incentlvn tha same range of 
Ansncial snJ parsonnsl bsnsfita as do 
the U.S. orgsntiatlons. And u do ths 
U S.' states, other dsvelopmsnt agsn* 
clM such aa ths tndustrisl Dsvslop- 
msnt Authority of trslsnd (tDA), ths 
Prsnch, 0«rmsn, Italian, Danish, LuK- 
smbourg, Mslsyslsn, Singspors, Sri 
Lanksn and mora will try to match 
thoea Incentives, tndead, as agents of 
sovereign govsmmsnts, not govern* 
msntal unlu, thsss ovsrseu orgsniia- 
tions can compsts at sn awssoma Isvsl. 
ona fsw states could match. 

Though location par sa Is seldom ths 
primary factor for a markst-drlvsn fa* 
olUty, it csn bs Important if tha mar* 
ket Is an export one and the company 
has extensive, ovsrsesa tntsrnts. 

Northsrn trslsnd gives resdy secsss 
to ths Europesn markst snd particu- 
Isrly to ths British and British-dspsn- 
dent markets from within ths polltlul 
boundariM of tha United Kingdom. 
Ireland is an English-speaking Jump* 
ing off placa for all Europe from within 
the Common Marks^ Luxsmbourf Is a 
money center. Austrls Is the gatswsy 
to Central and Gastsm fiuropa and 
Hungary Is the slapping stons. 

Caribbean dependenclH of Europa* 
an countrlM. such ai the Netherlsnds 
Antilles, allow favorad access to ths 
Common Markst from bases closer to 
home. Special agreements sitow othsr 
countries liks Trinidad and Tobago 
such access too. Pusrto Rico and ths 
U.S. Virgin islands confsr tax bensftts 
no state can match. A high>tachnology 
f^rm can sarva marksts in Asia batter 
from Sri Lanka Or Malaysia. 



Most nstions hsvs activs Invest- 
ment-promotion programs, tn soma, aa 
in many U.S. states, local units such u 
QlsnrothM In Scotland work In paral* 
lei with the nationsl agendas. As In 
ths sUtas, ths dsgrsa of skill, ra* 
sourcas snd commitmsnt aach nation 
brings to Its promotion effort vsriss 
snormously. 

Profit is no longsr s dirty word tn 
many countries. Forslgn investmsnti 
ones shunned, la now sought. But old 
sttltudaa die hard. As one sksptlcal 
participant in a recant Investmsnt pro- 
motion confsranca said: ''Psiltiaians 
propoas; buraaucrats dispose. What 
have you dons about your bursau- 
crata?" Tha mora successful organisa- 
tions Uks NIIDO snd IDA wsrs 
dssignad to shortcut bursaucratle 
channels, tot leck of that authority, 
soma nations' efforts remain hobblsd 
dssplts the best intentions. 

Numsrous invsstmsnt promotion 
sgsnciH have branches In the United 
Statas. Raflectlng their Independancs, 
thasa ars not connsctad to ambaasiss 
or consulates. Othsr nstions traat da* 
valopmsnt aa a sldsllns for diplomatic 
parsonnsl. 

At ths urging ot staff mambsr, 
Adly abd si Msguid o< Egypt, tha Unit- 
ad Nations Industrial Dsvslopmsnt 0^ 
gsniutlon (UNIDO) in IdtS sat up a 
program to hslp govern mants dsvslop 
thsir own InvHtmsnt promotion ca* 
pacity. the U.S. Ovsrsaas Pfivata In* 
vsstmsnt Corporation (OPIC) hatpsd 
fund ths projsct. Ssveral countrlM nin 
their promotion efforu out of UNIDO 
in New York. Sri Lanka was ons of ths 
first snd mors successful grsduatas of 
that program. Tha country's succass 
reflects location and commitmsnt. 
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Representative Lungrgn. Thank you very much. 
Again, I thank you both for your testimony and the quality of 
the preparation. 

Let me just ask a general question of both of you for your com- 
ments. 

We've had regions of this country known as the smokestack re- 
gions that were predo. inant for some period of time, and we now 
have the Sunbelt that some refer to, talking about the nature of 
the businesses in some casep, talking about the weather in other 
cases. 

Is high tech and a high-tech strategy or high tech as a dominant 
element of the industrial mix possible for every State or reeion in 
the country? " 

How do you define high te^h in that sense, and are there oppor- 
tunities 0 itside the Nation's generally accepted three high tech 
complexes: silicon Valley, Route 128, and the Research Triangle 
Hark/ 1 don t mean to be overly cynical about this, but are we sug- 
gesting, in some ways by our emphasis on high tech, a goal that is 
not appropriate for certain parts of the country? 

Mr. Beilman. Let me comment by saying that it depends on the 
individual State. North Carolina is a heavy manufacturing State, 
and most new manufacturing jobs, about 75 percent, are coming 
from the so<:alled high technology areas. Mr. Brennan has defined 
those in terms of SIC codes, and I believe that the committee has 
as well. If you are going to replace those jobs, then, of course, high 
technology is the only logical place to go to get it. You can't replace 
It with services. We are already a TO-percent service economy na- 
tionally, and to suggest our balance of payments, we're going to 
have to put n-.ore emphasis on manufacturing. And manufacturing 
growth IS coming primarily from advanced or modern technologies. 

And so. It 18 a fundamental strategic need to identify and pursue 
these new technologies and develop the innovative environment, as 
It IS being done in North Carolina. 

i don't believe that there is a risk of too much of this activity. 
Change is an evolutionary process and all of these State efforts are 
going to help cultivate the environment for the technological 
change which is inevitable. 

The question of Route 128 and Silicon Valley, I think, has some 
very interesting aspects to it, and I know you are going to have 
some hearings in those areas, but I would suggest to you, you 
might want to examine the influence of Federal spending in those 
preas. 

Silicon Valley did not result just from the fact that Bill Hewlett 
found he could build an oscilloscope in his garage. There were 
enormous Federal investments over a period of time in Silicon 
Valley and Boston. As was pointed out in one of Mr. Brennan's ar- 
ticles there were Federal investments of $66 billion in semiconduc- 
tor research alone in the 6 years from 1955 to 1961, much of it for 
the benefit of those two areas. That 's, by the way, a national in- 
dustrial policy at least in part. And i think if you look at the Fed- 
eral expenditures in R&D you'll find that they had a substantial 
influence on what has happened in Silicon Valley and around 
Route 128. The Research Triangle Park does not have any signifi- 
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cant defense industry. The park has just developed as a result of 
the long-term investment that's been taking place there. 

Mr. Brennan. I think it is unfortunate in a way that so much of 
the high-tech phenomenon has been so directed to the bilicon 
Valley The Santa Clara Valley phenomenon centered on Stanford 
University, 1 think, is unique. It differs even from that in the 
Route I2fi Boston area. Massachusetts is still very diverse as is all 
of New England. It is still a very diverse economy, but you d be 
hard put to find much besides electronics and communications and 
high technology industry, other than a few surviving plum yards, 
between San Jose and Palo Alto. And when all of these other areas 
start looking to be high technology centers, they want to model 
themselves after that area. But there is an enormous market for 

^^SomSes^^f' think people lose sight of the fact that the technolo- 
gy is not an end in itself. It exists and is developed to increase pro- 
ductivity, to increase standards of living, to make existing indus- 
tries more efficient. And that technology is being invested in the 
automotive industry and in the stee industry. I understand now 
that the smokestack States are beginning to turn around some- 
what, not to what they were, but because they are bringing this 
technology in. Michigan and Illinois and similar States have been 
mSg tremendous ifforts to bring this technology into their own 
manufacturing processes. We have to look at what the ends are, 
Sre we start talking about building little Silicon Valleys all over 
th** country. We don't need them that much. . . . ^ 

Representative Lungren. I think you make a good point about 
the smokestack industries, if, in fact, we are gomg to maintain 
them, or at least make sure that they are not completely wiped 
out, we have to apply high tech to those industries. And so you 
don't necessary have a tremendous conflict between those two con- 
cerns. You have a complementary effect. I" ^^^^ a necessary 
if smokestack industries are going to participate in the future at 

^\et me ask you this question, perhaps I'll get a little different 

observations from the two of you. ,, . ^ , ..«5.,«.«itioe 

North Carolina, it's accepted, has excellent, great universities. 
And you have the Triangle 5own there that is weTl-known, in terms 
of its ability and its product of technology, yet there has "of beeiv- 
and you cah correct me if I'm wrong-but as I understand it, in my 
observation, it suggests there has not been much to suggest in the 
spinoff of many small innovative companies to date 

Mr. Brennan, you noted that entrepreneurs can develop in areas 
without great research centers or universities. You suggested all 
you need perhaps is good ones. In some cases if youjiave the 
people with you, you may not even need that, at least at the very 

What"§oes that say about State and local activities? Does it sug- 
Best that perhaps we ought not to overstate the necessity of the 
St universiti'Js, in order to support tech industries, parti^^^^^ 
farly spinoff industries? Does it suggest that those spinoff indus- 
tries may take place in areas that we can't even anticipate now, 
because of perhaps-ln some ways, the very eccentric reasons, per- 
haps, why a company might start up at one place or another/ 
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Mr. Brennan. I don't think that you should draw too large a 
generality from these few examples. Re«:earch Triangle is a very 
important development in North Carolina, but it has, in fact, 
taken— what, 25 years? 

Mr. Beilman. Yes, just about 25 years. 

Mr. Brennan. About 25 years to get to the point where it is 
more than an attracter of large companies that want to set up re- 
search institutions and research organizations, based on the educa- 
tional infrastructure there. 

One of the things I only touched on here— I'm talking about the 
one company I talked to in North Carolina, which applies else- 
where too— IS the infrastructure that organizations like the Re- 
search Triangle, like the Route 128 area, like the Minneapolis-St. 
Paul area, do provide to companies a support structure that any 
busmess needs, from specialized machine shops to overnight devel- 
opment of printed circuit boards. I really have to question whether 
or not people near Glacier National Park or out in western Nebras- 
ka will find that support nearby. 

Des|)it(? th<,' excellent transportation that you have to practically 
anywhere, I have to wonder whether the fellow out in Montana 
can get what he wants immediately, or if he has to wait 3 or 4 days 
or maybe 1 week or 1 month to get the things that he needs. 
People who have set up companies in a developed center have 
access to all that support. 

Mr. Beilman. North Carolina does have a lesser amount of these 
new entrepreneurial developments taking place. There are cultural 
kinds of factors involved. For example North Carolina has been a 
relatively poor State and has been highly agricultural even though 
there are large manufacturing areas and a large manufacturing 
work force. 

Also, the universities have not had intellectual property rights 
provisions that were very attractive. There has been 16 percent 
participation on the part of inventor and that has just recently 
been changed to 25.percent gross participation. 

Financial incentives are very important to the entrepreneur and 
we expect, through a new task force on innovation to see a great 
deal more entrepreneurial activity. But the entrepreneurial spirit 
is cultural and you do need a supporting infrastructure. I would 
put North Carolina in a kind of a takeoff phase. Those phases can 
also be developed in other places where there are good universities 
and where there is not already the kind of proliferation of new 
businesses as exists in Silicon Valley or Route 128. 

Representative Lungren. How important are these incubator fa- 
cilities in encouraging the entrepreneur? Obviously we have a 
finite number of them, and are they as important as we like to be- 
lieve they are? Because, obviously, some get in and some do not. Is 
there an appreciable increase in the numoer of businesses that are 
generated and then actually developed through the use of incuba- 
tor facilities? 

What rm trying to ^et at is this. Often times in our Government 
we say, OK, we established this program and here are our success- 
es. But \.'e never look at what would develop without the program. 
We never look at what would have developed if that capital wasn't 
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used in that endeavor and Instead was used in a program some 

What are the unique characteristics of the incubator facilities 
that lead you to believe, Mr. Beilman, that this will help in North 
Carolina being successful in the spinoff companies that weve 

talked about? u i 

Mr. Beii.man. Well, I think the incubator approach is extremely 
important. There are certain levels of ere tivity that exist that do 
need special support, in a technical sense, for marketing or nianu- 
facturing or finance or just management in general. The incubator 
facility provides that. However, if you triple the incubator facilities 
you're not going to triple the number of succesaes. 1 think there s a 
certain level of Incubator effort needed to accommodate those good 
ideas that are coming abng. I also think that there will be an ex- 
ponential number of new good ideas as people get more confidence 
and more role models in developing areas. 

So, I think there's a necessary level of incubator capability but 1 
don't believe that Is the solution to the problem. If you look at at- 
tracting industry, and much of industry is new industry that comes 
from cxislinf? companies that need a new 'ocation, the amount of 
jobs you can bring into an area like Nroth CaroUn^i by attracting 
major corporations far exceeds in th.<j short tei in, ♦ he number or 
jobs you can get through incubator facilities or new entr prene; '•i- 
al activities. But in the long term, of course, those activiu;js 
become very imp<»r»i.»nt as this exponential factor takes hold. 

Representative ia norkn. Mr. Brennan, would you have a com- 
ment on that? , , , , . i. X !> 

Mr. Brennan. I don't know that much about the incubator facih- 
ties. 1 know that there is one that works very well out at Carnegie 
Mellon, at Carnegie University in Pittsburgh. That was developed 
out of a" MIT program, if I remember correctly. Also, there are 
some around Minneapolis-St. Paul that are based on the university 
there and the Minneapolis programs, or the Minnesota programs 
that are very entrepreneur intensive. ,„ . . n u . * 

But you have to make a distinction here. We re talking about eV 
tracting ne." industry. Between pirating industry from an area and 
legitimately attracting the expanbiong of companies that are set- 
ting up, just growing. I think that d\ the States can legitimately 
compete to attract a new IBM facility or a new general electric fa- 
cility or whatever the case may be . 

I think that an organization like the Research Triangle is in a 
very strong position to attract that type of i.idustry that is more 
than merely assembly, which can go anywhere. As Bob Premus has 
put it. fo )t loose. But that requires a very high level of technology 
input and that's not pirating jobs. That's generating new 'cbs. I 
think this is where ort> iations like Resea;ch Triangle become 
particularly important. , . , , i .u. ^ 

And the other thing • ' ts that it is a generational thing. The 
single most important u , « 1 think for developing new industry is 
a good university, as I i nd in my remarks, that is in and of the 
community. That active«y interacts with the enterpreneurs in tho 
neighborhood and with gov rnment officials and the private enter- 
prise in the neighborhood. 
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people who graduate to stay in the neighborhood and not go to an- 
other State. It was said to me at the University of Illinois, for ox- 
ample, that they were training people for Silicon Valley. Same 
thing said about the University of Hawaii. They graduate 125 elec- 
trical engineers a year. There are only jobs lor 25 of them. As Mr, 
Moon* said to \m\ the staff or the faculty at the u. iversity looks 
ut)0!i its mission as a training ground for Silicon Valley. Well, that 
doesn't do Hawaii any good. 

I think the educational system from t\w ground on up is the key. 

Repri»sentative Lun(;kkn. Mr. Beilman, you indicate in your tes- 
timony, generally speaking, what the North Carolina Microelec- 
tronics (Vnter is. but eould you be more precise as to its misaion 
and how it is utilized in this important area of technology transfer? 

Mr. Hkii.man. Y(\s; it is a consortium of the five universities, plus 
the Research Triangle Institute. It's a nonprofit company and has a 
hoard of directors which includes the chaiicellors of alTthe univer- 
sit i(s. 

It is designed to support the universities. That is it's primary 
role We luv fundcul by the Department of Commerce not from edu- 
cational funds and it, therefore, represents incremental support for 
universities. It's job is to assemble the kind of talent that's neces- 
sary to address the next generation of integrated circuits. That sub- 
micron g(Mi(»ration which our international competitors see as the 
key to economic success in a whole range of industries, We've tar- 
geted that technology becau.se of its unique scientific content. That 
is, it will be m^)re like pure ,science on the manufacturing floor. 

Putting II) million transistors on an integrated circuit and get- 
ting prodiK'tive yielo't, and quality, is a unique scientific challenge. 
Rather than having the universities directly develop production 
t(»chn()logy. which is not their role, we act as'an interface between 
the universities and industry. The university people work with our 
staff in the building doing basic research and industry works with 
us, identifying what their requirements are. All working together 
in the sam(» high technology integrated circuit facility in order to 
g(»t this technology transferred. Technology transfer takes place 
through people working together not through reports. 

And. so. our role is to enhance the ability of the universities to 
do research and to attract more people to the university. We've 
brought in over Mil people from industry, to the universities, revers- 
ing the traditional How to support the almost crisis proportions of 
faculty vacancies in that field. We also provide a centralized invest* 
n..nt for the universities. Our million facility is essential for 
doing first class work in the universities but a 'single university 
cannot afford that kind of an investment and the upkeep associat- 
ed with it. so we provide capital concentration and thus capital le- 
verage for them. 

The olh(M' thing we do is to help leverage human resources. 
We're putting in a $(!.") million two-way dynamic color television 
svstem so that, for (»xampl(». a faculty individual at North Carolina 
State can teach liv(», simultaneously at all five institutions and 
hav(» interactive associations with^ the students. There aren't 
enough faculty to go around to fill all of the vacancies and vso one 
of our roles is to leverage, human resources, as well as capital re- 
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sources, and to provide n unique mechanism, a neutral laboratory 
that will preserve the university and address the industry require- 
ment for technology transfer in this uniquely difficult field. 

Representative Lungren. In your relationship with industry are 
you predominantly working with large companies or is there a mix 
with small companies as well? . . „ . 

Mr. Beilman. Yes, we have different levels of asfociatjon. Many 
large companies are working with us or considering working with 
us, But we also have affiliation with smaller companies and we 
also have a unique relationship with North Carolina companies be- 
cause of the fact that our funding, almost $50 million to date, 
comes from general revenue sources. If entrepreneurs see an inte- 
grated circuit need, they can come to us and we'll provide some 
technology selection guidance, let them use our integrated circuit 
flesign system and we 11 fabricate prototype quantities for them. 

So, we have a relationship with large companies, intermediate 
and small companies in North Carolina. 

Mr. Brennan, What's your relationship to the microcomputer 
center in Austin? , , . . , 

Mr. Bkilman, The MCC does not have this semiconductor re- 
search capability but I believe there are two new joint development 
companies with objectives similar to ours, being considered b^ 
large companies. One is named after the VHSIC program and the 
other is called the Leapfrog Program with the objective to develop 
the next generation of semiconductor processes. But currently 
we're the only people who have a facility and program in that 
area. 

Mr, Brknnan. I see. r 

Representative Lunoren. Let me ask this— both ot you— from 
your perspectives. Do you believe the Federal program, such as the 
small business innovation research program requiring a certain 
percentage set aside from Federal agencies' R&D budget for small 
business, has been helpful to State and regional development ef- 
forts in the high-tech area and have the States done enough in 
working with this program to integrate it with the other things 
that they are doing or wish to do to attract, maintain and expand 
their high tech base? , . ^ 

Mr, Beilman, Well, as you know, that program is really in its 
early phases. The impact should be very substantial as the budget 
increases and I believe that States are going to recognize the oppor- 
tunity to enhance the winning probabilities of their own people. If 
you look at the winning ratios, thev average 1 of out lO. Some 
iStau's are doing better at one out of four, five, six and others doing 
worse !it one out of much larger numbers. 

1 think States will recognize that it is a healthy and attractive 
area for getting support for small business and really could be con- 
ceived of as an extension of State SBIR programs. 

Representative Lunoren. Mr. Brennan. 

Mr. Brennan, I have nothing further. 

Representative Luncirkn, OK. , , 

t want to thank both of you for testifying here. You ve given us 
different perspectives as did the Governors on this question. I think 
many of the comments that Mr. Brennan made indicated the 
human, personal aspect of many of the decisions in many of the 
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factors that go into making up decisions for the location of busi- 
^ nesaes or the relocation of businesses or the expansion of business- 

And one of the things I'm trying to focus these hearings on to a 
certain extent is how we take that into considering in our observa- 
^ tions and in our decisionmaking process. 

Mr. Brennan. If I could modify that just one bit. I think it's im- 
oortant to stress when we're talking about the personal aspects of 
locating a business, you're really talking about the small entrepre- 
neurial business where the decision is made by the person who 
started the business or a very small group of people. This doesn't 
really apply to the large corporation that is making a sound busi- 
ness decision about where to locate a new facility. 

Representative Lunoren. Well, I understand that very much. 
One of the things we have to realize is, however, that much of the 
job generation we ve had in this country over the last decade has 
not taken place with respect to large businesses, it's taken place 
with respect to the small ones, the startups or the ones that have 
been small for a certain amount of time and now are trying to 
expand, but would not be considered under any stretch of the 
imagination as large. And obviously I'm concerned about big busi- 
ness and how they would do but I'm more concerned about how we 
, encoutago the small entrepreneur to develop. 

And in some ways, on the Federal level, we often have general- 
ized about all business from the experience we've had with the 
large established firms. Well, that's great. That tells us how the 
large established firms got to be established over the last 80 years, 
but It really doesn't tell us a whole lot about how the large estab- 
lished firms SO years from now are being developed now and how 
we can assist in that development. 

So, 1 appreciate your distinction there, but I think your observa- 
tions are very important for us. 

Mr. Bhennan. Some of the large established firms were very 
small firms once. Hewlett-Packard is a particularly good example 
of that, in the way the company started and where it first located 
outside of California, which was Colorado. That is where David 
Packard came from. 

Mr. Beilman. At the risk of being redundant, the most impor- 
tant element that I see in the small business «rea, in addition to 
all State activities and the Federal level, is the fact that all of 
these larger companies are having to form joint development com- 
panies to compete. The results of those developments are not going 

* to be made available to small business until 3 years later, which 
could be a fatal interval for many of them. Something must be 
done, in my estimation, to make sure that all of these new emerg- 
ing firms, the Hewldtt-Packard's of the future, do have timely 

• access to the very sophisticated kinds of technology that are being 
developed. Right now there's really no mechanism for such access 
and I think it s an area that needs some attention. 

Representative Lunoren. I appreciate it. Of course, as you know, 
we ve just recently passed the joint R&D antitrust bill, which is to 
assist in allowing all companies, no matter what their size, to 
engage in ioint research and development without the worry that 
they have had about running afoul of antitrust laws. 
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One ol* the fiVHl things we Ibund when we had a hearing on it 
was the document that was put out by the Justice Department 
Antitrust Division, which was quite thick and which indicated all 
the things that if followed you would not find yourself running 
afoul of the law. However, there was a forward at the beginning 
which said that despite everything that was in there, it may or 
may not apply in your case and it did not restrict the Federal Gov- 
e'*nment from going after vou in an antitrust suit later on. And 
people wonder why that did not encourage entrepreneurs to get in- 
volved in joint research and development. 

We've at least taken that step, but 1 think you're right, we ought 
to make sure that it is something which is compatible with small 
companies as well as large. 

Again, I want to thank both of vou for appearing before us. It 
looks like we hit it just right. We nave a vote on the House lloor 
for thi first time today. Thank you. 

The committee stands adjourned. 

(WhtMvupon, at a.m., the committee adjourned, subject to 
the call of the Chair.] 
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Statkmbnt or Edward V. Regan, CoMmoLueR, Stats or Nsw York 

Mr» Chaimana 

Tt\e President 'tt Commission on Industrial Competitiveness was established xn 
June 1983 to identify ways to increase the long-term competitiveness of 
U.S. industries at home and abroad. Ihe Commission consists of 30 members 
from industry, univeraitiesi unions, and government* It is chaired by Cfdhn 
Young, President and CBO of Hewlett-Packard Ihe cotnmission will oontplete 
its VK>rk in DecedDer of 1984* 

'l1ie Commission is identifying recommendations in four major areass RU) and 
manufacturing, human resources, capital resources, aM trade* While mudi 
of the Commission focus has been on actions at the national level, I have 
asked as a member of the Commission to lead a special study of how state 
governments are promoting innovations in these areas. This study is being 
carried out by SRI International of Menlo Park, Calif ornia# with the 
assistance of Chemical Bank of New York. 

Today, much of the action on oompetitiveness issues in the United States is 
occurring at the state level. Our report will summariase the broad range of 
initiatives now under way and hi^li^t specific innovations. It will be 
coitpleted by the October 23, 1984 Ccmnission meeting. 

Baaed on our review of state initiatives to date, we find the range of 
activities in progress in the areas of technological development, human 
resource development, capital resources, and export trade to be impressive. 
The states are once again serving as the "latoratories of demxracy." 

In technological development, numerous efforts are under way to increase 
the utilization of new technologies by encouraging university-industry 
reseeurch arrangements. Ihe lihkages that develop can play a vital role in 
the revitalization of mature industries. Recent initiatives include 
research and development partnerships, targeted technical assistance, and 
technology commercialissation programs? Michigan*s Centers of Excellence, 
Indiana's Corporation for Science and Technology, and Pennsylvania*s Ben 
Franklin Partnership are particularly noteworthy examples of state action 
in this area. 

In human resource development, states are also taking the initiative 
particularly in education reform and employee training and retraining. 
Nearly every state has recently made some effort to improve the quality of 
its schools. Under the direction of Governor Hunt, North Carolina has 
become one of the national leaders in educational reform. Their 
compr^ensive program includes the establishment of minimum competence 
exams for high schools, summer institutes for teacher retraining, and s 
special fellowship program to attract exceptional teadhers, as well as the 
creation of public-private model partnership programs in eight local 
schools. Florida has developed an innovative master plan for its state 
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university systen, emphasising the un^^^^^^^^^ iVe-ntfng 
development. Michigan has become JJ-^Jement programs on a 

comprehensive elementary fi .^^^^ Jji/Sr Sve^n?r^^ 

rethrioT-vlforenl'^o^l governments. 
"S^rStiS, and universities is playing a vital role, 
in the area of employment training ana r t i ^^^^^^^^^^^^^^^^ 

government/business '^'^'^^^f ^'^fo^i^^f^^-^skin Many states now 

programs that are more sensitive new or expanding 

Sffer customised training on a f^^^^^^^ for 

SS&t^d ZcSs^ttrBa^M^^^ are pr^ exiles. 

in the capital resoorces -a. sov«a^^^^^^^^^^^ Tn 

support new Pral^'^t development to en^^^^ companies. A 
now enterprises, and to P''°^}-fX'T^uct £'^^ 

lending example is Connecticut s Prc^uct Devel^^ ^ existing 

a quasi-public «g«"=^X^^ji"J_,VrS^e^^^^^^ 
bjsinesses for new products '^^^P^?^^''^^^^ bv^ing direct grants to 
to 60 percent of the development of new P^oaucts ^L^otvbavments from the 
the fiVm. In return. ^^V^orpo^tion re^^^^^^^^^ 

sale of successful products. ,^°ther innovat^e prog ^^^^^ 
Corporation for Innovation ^^^f ^P^"^ ^^iSlll bSinesses for job creation 
venlure capital funds to new and ^''f ^^1^^ .^^^^^JjJes " ^he stJte. CID Ib 
and to encourage '^^^''^.fi^Z^'Tr^^^'^i^^^^ and operation 

designed to attract Private investora from wr^^^^ states themselves have 
as a private corporation. Pi^ly. ^ ^^^tfof MicSgS^ has liberalized 
become lending agents. f'-^/^^Pi^' S^lna it wssible £o^ public pension 
its public retirement funds laws. ""^^^^^ ^^^^^J theifFortf olios as 
funds to invest ^^we- two^pe^ent^^^^^ in f iSs t^at have 

in the export trade area the 19^2 Ex^r^^^^^^ 
encouraged the formation of state lev^el ex^^^ 

address the needs of small Company (XTCOT). A bi- 

innovative programs is the Port ^^^^Y^^""^^ Autiiority of New Vork 
state, quasi-public organization oper^^^^^^^^ including on-site 

and New Jersey. XPORT Provides a f ^^^'^^e form of "one-Stop 

Commerce Department assistance, available in tn 
shopping" for domestic companl.es. .Jgtherjm^ovative in 
Minnesota Export ^^^f ^"^Su ^andTi^^ 



exporters 



in addition to these areas, a JPr^^^\^f--,:jri;''"i?rese elfoftrt^e 
state initiatives tbat encourage entrepre^^ ^^r^t^K^t, 

extensive and diverse. '^f^J'^^^^^j-'^^'lf^^^^^^ Ventures in New 

such as Texas WM's l^^m program (InstU technical 

rrrcf lo ^rtitl^^nt're^--^^^^ Utah^nr^vation Center. 
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In addition, over X50 colleges and universities offer academically oriented 
entrepreneurdiip programs at the graduate and undergraduate levelT Rutgers 
University offers one of the oldest such programs. While Florida WW has 

SSre^ii^urSSr * ^"^'^ ^ ^'^'-^"^ 

SZ?™?'!!*.^*"''! ^"''V new views about economic 

development that mark a significant departure from earlier state efforts. 
Whereas traditional state economic development focused primarily on 
attracting new industry, largely through tax brealcs and public subsidies; 
new economic revitalization efforts have focused more oo^oouraging nev^ 
rll'^u^l development, retooling the workforce for new technology jobJ^ 
y!^"!4''^"? industries, and promoting the comparative advantages of 

industries in the state and region. This is an impolrant sMft bSi it 
allows states to move away from "zero-sum games." in which one sUte's gain 
is another state's loss, to a more productive situation where all states 
.^^"1**^^ new jcfce and new wealth for their residents. Ihe role 
of new technologies in both stimulating the growth of new entensrlBM «nd 
helping to revitalise traditicml induJtrils iftey to Self tSs^ 
atate-level economic strategies. ^ °* 

In addition, the importance of public-private collaboration in addressing 
state-level issues mui.t be enrhasized. states that are succeeding in new 
revitalization efforts are those states that have built a strong bridge 
between the public and private sectors in developing new efforts in 
technology, human resources, capital, and exports. 

« 

Finally, our work in documenting state initiatives highli^ts the fact that 
many of they key issues in compel ■•Hvwess must be implemented through a 
fgderal ayate"' states play major roles in such areas as education and 
training, public university involvement in technology development, and 
regulation of banking practices that affect the availability of capital 
assistance to new and small businesses. To achieve many of the national 
level objectives suggested by the Commission, actions by the federal 
government as well as state governments will be required. For this reason, • 
it la important to be aware of how state-level innovation can complement 
and augment federal action and action by the private sector in addressing 
key competitiveness issues. ^ 

We would be hapjy to provide you with any additional information on this 
project and we hope that you feel free to share your findings with us. 

Theink you, Mr. Chairttan. 
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Statumbnt or Wiluam C. Norrib. CHArRiiAN AND Chikp ExECUTrvE Omcw. 

Control Data Corp. ' 

1 am pltastd to participatt In your hearing on ways to improvt 
the climate for innovation in the United states. Por more than 
a decade, I have been devoting a aubatantial amount of my time 
to that issue* This effort has been largely focused on 
expanding technological cooperation because that is the single 
most cost-^^ffective way to expand innovation • Cooperation must 
be broad-based and must include technological cooperation among 
large companies; among industry, universities and government; 
between large and small companies; and at the community level 
among all sectors, in addition, states should form regional 
organizations to promote technological cooperation among 
themselves and with foreign countries. I will elaborate on 
each area* 

LARGE COMPANIES 




research venture represents cooperation now in support of 
enhanced competitive performance in the future . 



Let me be more specific and turn to the myriad u*S* industries 
which can be characteriEed in at least several of the following 
ways • 

^ rapid technological advance; 

- growing costs of assaulting each succeeding scientific and 
technological barrier to progress (the bet-your-company 
syndrome ) ; 

- shortage of skilled research-oriented personnel; 

- Insufficiency of research facilities; 

- too little research to sapFort reasonable scientific and 
technological progress; 

- substantial and growing competition from non-U. s. firms, in 
both U*S* and other markets; 

Par more industries than you may at first recogniEe display at 
least three or four of these attributes and thus are candidates 
for the establishment of a cooperative research venture* It 
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Should also be noted, however, that a high degree^ of reliance 
on science and technology by an industry is neither a necessary 
nor sufficient condition for the proper establishment of a 
^ cooperative research venture. 

To help further get matters in perspective, we should note that 
the decline of u,S, post-World War II market dominance in many 
industrial areas was inevitable. First, the rapid rise of the 
international enterprise catalyzed the process. Second, the 
unprecedented open attitude of the U,S, government and the u,S. 
science establishment contributed materially to the 
international diffusion of scientific achievements. Third, 
the U.S. institutions of higher learning welcomed, even sought, 
students from around the world. Finally, of course, certain 
nations, most notably Japan, are able to concentrate 
disproportionate resources on exploiting scientific outcomes 
through market-oriented innovations because they have been and 
are significantly relieved of the necessity to pursue science 
on their own, given the openness of the U.S. research programs 
and results. 

The U.S. benefitted materially from its science and technology 
transfer programs and activities for perhaps twenty or 
twenty-five years following the end of World War II. 
Moreover, we probably could have continued along this path 
without jeopardy but for two "failures" of our own policies- 
both public and private. First, the U.S. was increasingly 
wasting the resources necessary for research and development 
through the growing needless duplication of efforts, especially 
with regard to basic and applied research. This was due 
importantly, though not exclusively, to poorly thought-out 
antitrust attitudes and laws. Second, U.S. firms failed to 
acquire tht rights to the technologies and techniques developed 
overseas on the basis of U.S. science, as a quid pro quo for 
the transfers. 

But the stage is set for change. At last the U.S. is coming 
alive to at le^st some of the problems it faces with regard to 
U.S. competitiveness. one of the principal manifestations of 
this awareness is the mounting interest within both U.S. 
industry and government in cooperative research v entures. 
Properly constituted, such a venture is a joint activity which 
allows firms to share research results which they can then 
individually apply to new products, processes, and services for 
markets of their own choice. A cooperative research venture 
can obviously cut the costs of certain types of research and 
thereby free resources to expand the technological 
possibilities available to the participating firms and to its 
licensees. It is this latter result which can have the most 
dramatic effect on progress measured both through gains in 
U.S. productivity and greater int'^rnational competitiveness. 
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Avoiding the waste of r&d resources caused by the needless 
duplication of research is another common underpinning of 
cooperative research ventures, As earlier stressed^ market 
competition should and must be preserved between firms 
participating in cooperative research ventures. But the % 
preservation of such market competition does not require that 
each firm be encouraged to devote its independent and separate 
resources to every research task at hand. Generally^ if the 
frontiers of science and technology which underlie an 
industry's products and services can be expanded more quickly 
and economically^ those innovative and competitive products and 
services which generate both public and private benefits will 
emerge in profusion — and do so more efficiently. In this 
connection^ with regard to research outcomes^ let me comment 
briefly about the Microelectronics and Computer Technology 
Corporationr MCC. ^ the first of the new wave of cooperative 
research ventures. MCC was launched in 1981 and presently has 
16 participating companies. Control Data is one of them and 
the benefits to us in terms of the availability of research 
results will be significant* More specif ically^ we have 
calculated that our commitment of $14^000^000 to several 
MCC research programs will give us over a three-year period 
access to research results of interest costing some 
$119r000r000. Not a bad bargain for us — and for the nation 
considering other shareholders are gaining similar adv/intages. 

Let me elaborate just a bit more on conversion of research 
outcomes into competitive products: cooperative research 
ventures in general should properly be confined to the research 
end of the process of innovation* The research results and 
technological possibilities emanating from research cooperation 
should be exploited by individual firms which carry out product 
development^ product ion^ and marketing in competitive rather 
than cooperative environments. The Japanese electronics 
industry has adopted this strategy with great success^ to cite 
but one example. 

The availability of the research results of cooperative 
research ventures is a crucial issue* And it has broad ! 
implications for both public and private policy. Cooperative ! 
research ventures certainly must make their research results 
available to participants in a timely^ efficient manner* But| 
in my view^ they should also be required to license such J 
outcomes to others^ after sponsors have enioyed a suitable lead 
time (three years is about right for most industries) and^ of 
course^ such research results and technologies should command H 
fair price from non-participating licensees* 

equally important^ cooperative research ventures should be 
encouraged to make a special effort to provide their research 
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* »>• •n,phMiz,d more 

^ Innovations. u is ^lES! fhi: SS,!!?"??""*'^ to generate 
► the maintenance of "J? wJIfivIJiJ^n.™!?!.!'! "^^^^»}: to 
Industrial front. innovative perfoimance across a broad 

Often, for example, the small enterprise can 1u«Hf« ^k- 

firm are so much greater fhin <S and investment of the 

firms also benefit from the eaElv fJ-Mna nf .11' i*'^*' 
th. .ncout.,.m.„t -- r.thit "in 3ll5"}:|.Zf":'o5'"'''°" 

UNIVERSITY- INDUSTRY «*GOVBRNMENT 
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£ollow* In addition, last year the State of Minnesota 
appropriated 1,3 million in funding, and the center is ^ 
receiving federal research grants. 

The center will grejtly expand work/study programs by providing 
more instruction at work. Computer-based education will play 4 
an impoitant role in helping to deliver instruction and 
administer examinations, thereby avoiding additional burdens on 
the faculty caused by the remoteness of the students from the 
university. 

Even though a major part of the industry funding is provided by 
big business, another important and essential aspect of the 
program is that others, especially small enterprises, will have 
access to the results of the R&D* It is contemplated that 
many new companies will be spawned* 

The final point to be made about the center is that there are 
strong beliefs by both industry and university participants 
that academic integrity and the cooperative advancement and 
application of technologies are compatible* 

SMALL & LARGE COMPANy COOPERATION 

In order to fully appreciate the enormous potential of greatly 
increased cooperation between large and dmall business, it is 
necessary to review a few more relevant factors about hoth* 

First, small business is uniquely important in American 
society, It was the foundation on which our (Country was built 
and achieved greatness* It still is the primary means for 
encouraging and rewarding individual initiative* And it 
provides more products, services and jobs, relative to our GNP, 
than does small business in any other country* 

Second, studies show that during the last decade small firms 
generated a high percentage of all new jobs; and third, small 
companies produce 24 times more innovations per dollar than 
larger ones, and they produce two and one-half times more 
innovation per employee than large companies* 

Fourth we have a well developed securities market where 
equity capital can be raised by small entrepreneurs* It is 
unique to America. 

And fifth, with respect to big business, is that in addition to 

the prodigious amounts of unused and underutilized technology 

in their laboratories, large companies have contingetit assets 

in the form of underemployed management and professional h 

personnel* 
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By making available its underuaed ttchnology, and by of£erii<- 
tta proffl!8»ional and managemant aasistance to a small compaiy. 
a large company can realize additional income from past * 
invaatmant. And, through equity investmants in and md 
contracts with small companies, large companies can gain more 
•conomical access to new products and markets. Pour yeara 
ago, my company started making equity investments in small 
companies, many of which are now developing products and 
services Which will be marketed by control oSita. in fact, 
quite a few of those products and aervices were developed by 
the small companies using Control Data technology. 

Such programs accentuate the strongest: attributes of both large 
and small enterprise. To further elaborate on the advantages 
Of small companies it should be noted that they are inherently 
more creative and flexible, with lower overheaa. Hence"?hey 

products and services sooner for 
less cost; whereas larger companies, with greater resources, 
can provide efficiencies in production and marketing. 

The potential of cooperation between large and small business 
can hardly be overemphasized. since this opportunity is not 
as readily available to other countries, we must capitalizS on 
It, ]u8t as other countries, especially the JaDanea* 
capitalize on the unique attributes of their cuUuK'. 

But cooperation won't happen unless there is a widespread 
dedicated effort focused on that objective. m response to 
that need and the accompanying business opportunity. Control 
Data has developed numerous services to facilitate the process 
of large companies, universities and government laboratories 
working with small companies. At this time, I will only 
Ti5hJJlJjy°?eS??r8f Technology and Business k 

ggTl Quest for Technology, or QPT, as the name suggests, is a 
process to facilitate identification of technologies with 

laboratories of business, academia 
and government. Queats are conducted by a team of 
profesiional and executive personnel from appropriate fields. 
Promiaing technologies are listed by Technotec, a data base of 
wanted!"^ available for commercialization or technologies 

g|£r Our Business and Technology Centers provide various 
combinations of consulting services; shared laboratory, 

facilities, and other services to 
facilitate the start-up and growth of small businesses. 

^ffl'ffi**^?! possible to provide occupants of the 

centers with needed facilities and services of much higher 
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quality and ror oidorflbly lomt cost than any occupant would bo 
capcible of obtaining or providing for irself. 

Control Data is also assisting small business by fostering 
public/private cooperation at the community levei. More 
specif icallyr we are helping to launch and have been 
participating in the operation of community-based organizations 
with those objectives. I will describe two types: a 
cooperation office for small business and a seed capital fund. 

CO; A cooperation office fosters the start-up and profitaf 
growth of small businesses. It is a non-profit corporation 
financed during the early years by contributions and* grants 
with the expectation that the organization will eventually 
become self-supportinj from client tee^ and funds generated by 
investments in clier' companies. 

A cooperation office's board of directors consists of leadeis 
irom dU major sectors of society. The approach is rimplc: 
an entrepreneur has an idea for a new product or setvi^'^ an^ 
wants to start a company — the cooperation office he.ptt 
develop a business plan and obtain financing. The permanent 
staff is smallr but the cooperation office draws on a volunteer 
advisory panel of engineers^ scientists and executives for the 
specific expertise required to evaluate and help prepare the 
business plan. Bi>cause these plans are expertly conceived^ 
the chances of receiving adequate! financing and achieving 
economic viability are .substantially increased. 

Seed Capital Fund; Seed capital is often not available for 
new companies during their initial formation and early 
devej opMent stages from more conventional sources such as 
venture capital companies and banks. 

Because of these realities^ a se^d capital fund is needed. 
The first one^ the Minnesota Seed Capital Fundi was founded in 
1979. it is receiving growing support. Recently^ three 
pension funds became investors and several more are considering 
investment . 

Job Great ion Network : The cooperation office^ the seed fundi 
and the BTC described a moment ago constitute what is called ^ 
network for job creation^ which provides the support needed by 
small enterprises to become successful. unf ortundtely^ in our 
present economic system^ sucK assistance is left too much to 
chance^ with an undue burden on the entrepreneur. As a 
consequence^ a high percentage of new businesses fail. 

On the other hand, through expanded initiatives and cooperation 
among industry, government and universities^ the necessary 
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•upport can be provided to vastly increase the success rate for 
new enterprises. The network Is being widely replicated. 

STARCOi To stimulate the participation by business and 
;!!T?!FLi\^°^"**^^°"' another program has also been devised 
called Start-a-Company. it has the objective of facilitating 
iJfrfn^^^r whereby well established companies assist in the 
startup of small enterprises. Assistance takes the form of 

a^^/S^^ISi^S'Jn^Je'^tS?!!"''"' professional consulting, 

The fitst program was launched in Minnesota last May. it is 
planned that larger companies in Minnesota will assist in the 

«?iS^^n ^^l^°«^2r?^!"^•? •"'^ •^^•'^ "■"•^l" companies Will 

assist in the startup of one company each. Thirty-three 

companies have committed to participate. Also, nine 

"^S^ Minnesota senior faculty members have agreed to 
s"J{rcJm"pin'!:^^'?l;?eS"'^ transferring technologies t? help^et 

A final point to mention is that all types of companies can 
*?«n*hi^r' successfully, not just manGfacturiSSTSmiSSiS;? but 
also banks, insurance companies, retail companies, utilities? 
law firms, public accounting branch offices and so on! 

j^nstitutionalizinq Innovahlnn- There is one other function of 
a ]oo creation network which merits mention --u can helS 

? a better understanding of the critically 

lllVlV'J technology in society, especiaJly thJ fact 

that most new jobs result from the application of technologv bv 
^Jf.?^2?!'' °^ innovation. Most people do not know wEere^joSs 
originate, nor how terribly difficult it is to create them. 
St<«i°l:'K^!''^^ °^ understanding can easily accommodate t!! 
belief that the stork brings jobs; although in the U S . th* 

pr2i«fSed''"lef"°""''^*'' "^^^ n,5re tJadftSSSaliJ ' 

Jhiro«n'*hi"u?Hf?"'"'""i''^ provides a perspective on job creation 
that can be widely understood because of local participation in 
the process. in other words, this is the way that thJ cuUu ! 
of technology must be implanted at the grass ^oots of society, 
because otherwise experience shows that most people won't 
become involved and assume their,. share of tho responsibility 
for creating the jobs so badly needed. 



LEGISLATION 



Getting the necessary support for a job creation network is a 

f'.P'^"?*®^' In fact, financial incentives are needed 
to stimulate the required level of support. Last year 
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Minnesota passed legislation to encourage support for job 
creation networks* Briefly^ it provides: 

0 a 50% tax credit for contributing to cooperation offices* 

0 a 30% tax credit for investments in new small companies, up 
to a maximum of $100,000* 

0 and a tax credit equal to 30% of the valuo of technology 
transferred by large companies to small businesses* 

Let me elaborate on the reasons for these incentives* A major 
one is that, frankly^ too many of our leaders in business, 
government, academia, foundations, labor and churches are 
simply unwilling or unable to face up to the seriousness of our 
problems — too often it's everything as usual, with little 
inclination to accept the changes and commit to the effort 
necessary to make significant moves In new directions* As a 
c .isequence, the difficult- process of job creation is often 
made even more difficult i .id takes twice as long as 
necessary* In some communities, it Isn't even possible to get 
the cooperation and support required tor an effective job 
creation program* 

Almost five years have passed since the effort commenced to 
establish the first cooperation office in Minnesota* Raising 
the necessary funds was a challenging exercise* The concept 
was new and unemployment at that time in Minnesota wasn't 
nearly as high as it is today* Bven after gaining acceptance 
of the merits, it was still necessary to overcome the barrier 
of established patterns for charitable contributions, which are 
very hard to change* 

And, in spite of demonstrated success, it continues to be 
difficult to obtain adequate funding for the Minnesota 
Cooperation Office* Hence, the reason for the legislation 
granting a 50% tax credit for a contribution to a cooperation 
office or a similar type of organization* Incidentally, this 
same type of incentive is available in Pennsylvania and Indiana* 

Establishing a seed capital fund is also difficult* Like a 
cooperation office, it requires dedication and arm twisting* 

Aqnin thlfl is reason for the Minnesota fitate -ax credits for 
investments) in new business startups* 

Another problem is to Go*«;ince executives in well-established 
businesses of the merits of assisting in the startup of small 
enterprises* Earlier, I mentioned that 33 companies are 
participating in the Start-^a^Company program* On the surface, 
this appears good and, everything considered, it is 
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•Kcept it has taken four yaars to gain tht undsritanding 
nec«8«ary to jet this level of participation, which h«« o«n,- 
about through urging their .uppSrE for^". SiojJ Ju5;"o??Tce 
and the seed fund, and the track records of success whi"bofh 
are building. Hopefully, tax credits for technology transfer 
and investment will help stimulate more atten?iSn f?\h5 
potential of cooperation with small businesses. 



REGIONAL APPROACH 



Now let me move from community cooperation to describe a 

•Pproac:. for promoting technological cooperation amona 
JSSJ^ruSl foreign ^ 

iMJ!h°u<?i^r\^''* ?^ approach is to establish a system 
which will foster increased technological cooperation and 
equit.ble technology exchange between a reJoS of th! 5 S and 
foreign countries. For reasons to be dilcSSJed lSE;r!1;p2n 

?r?«2^ff ^'i*^' " '^""^f ^^"^ fi""^ countries 
targeted. implementation can occur simultaneously and 
independently with each country. 

Before providing a few highlights about the approach, i should 
-i?-«r!24°" ^^^^ states Which have been tentatively 
selected for a regional group are the members of the MiLest 
Governors Conference. A Steering Committee consisting of 

18 chaired by Minnesota Governor Rudy Perpich. The steerina 
Committee will consider and recowmend policiw and the fjje ?f 
organi2ational structure to implement the program. 

Jafianj. A major reason for selecting Japan for a regional 

iI-hI r^h « fJlJP^^f.^!'?'' Uiiitil government lacks the 

ability to achieve a consensus on solving the 
extremely serious problems in technology and trade with that 
country. A regional grouping of states in a public/private 
technology and trade consortium, however, can devise the 
necessary actions and marph,ii the support needed to 

•nJ®mo}rJL!f^'*'*fu''^*r: ■ consortium could move faster 

flexibly than the U.S. as a whole, while bringing a 
critical mass to bear that no single state can achieve alone. 

The moat significant problem is that access by the United 
^hf^ffi" f«P«ne« technology is pitifully small compared to 
the technology access that the U.S. provides to Japan. 
Research results from Japan are less accessible by other 
countries than from any other non-communist country. Most 
*^^«««?Mi"K^^M!'^' P"f<'rn«ed in universities Jnd is 
accessible by other countries through the movement of ^-aduate 
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students^ the widespread licensing of research results^ and the 
practice of open publication of research results. In 
contrast^ much of Japan's research is carried out in government 
laboratomee and private companies whose laboratories are 
closed to Amnrican corporations. Thus^ transfers of 
technology between the U.S. and Japan are heavily imbalanced in 
Japan* s favor . 

Furthermore^ Japanese companies frequently obtain licenS'^s for 
advanced technology developed in this country at low costs 
which inadequately reflect the cost of the technology^ the 
risks assumed In Its pursuit^ or the time it taKes to perfect 
it. This is particularly true of licenses obtained from 
universities and small companies. 

In contrast to the open flow of low-priced technology from the 
U.S. to Japan^ all advanced technology licenses flowing from 
Japan require approval by the Ministry of international Trade 
and Industry (MITI)^ which allows no bargains. 

Cornerstones of the regional approach are equitable bilateral 
technology exchange^ technological cooperation among states and 
between the region and Japan^ and equitable bilateral trade 
agreements between the region and Japan. 

Trade agreements normally should follow after technology 
exchanges and result from cooperative projects. 

Cooperative projects should be selected which normally would 
not be undertaken by industrial firms because of high riski 
Icng development cycle^ or resource requirements too great for 
private sector funding. One area which comes to mind is the 
development of technology to recycle and/or dispose of toxic 
wastes. Other possibilities can be selected from such fields 
as energy^ new materials and health care for the aging. 

State and private sector funds would be used for financing 
cooperative technology projects and technology transfers. 

Participation should be voluntary* The involvement of state 
governments would assure the cooperation of state 
universities. Large companies would find new opportunities 
for technological cooperation^ and new markets for their 
products and services. Small companies would be able to 
improve their bargaining position in technology transactions to 
either establish or expand trading opportunities. for 
example^ small concerns desiring to sell technology for cash 
rather than exchanging it for other technologies would have the 
option of selling to the consortium rather than Japan^ thereby 
meeting their own cash'^flow needs while enabling the consortium 
to get equitable technology in return. 
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•value for value* would be the motto for the conaortium. The 
flff!?« inethoa of achieving equity in the area of technology is 
simply to exchange it. That is, to import from Japan 
technology of a value equivalent to that exported. 

Having outlined the essence of the regional approach and the 
reasons for selecting Japan as one of the initial partners, let 
me now review the two main reasons for selecting Great Britain 
as the other initial partner. One is that past studies have 
shown that Great Britain is second only to the U.S. in the 
number of technological possibilities, that are generated from 
its research and development effort. in contrast to its great 
creativity in generating technology however, Great Britain has 
consistently lacked the ability to exploit it through the 
complete process of innovation. On the other hand, the U.S. 
has a much better innovation record. Hence, the stage is set 
for a highly productive technological cooperation between the 
vi»s» And Britain* 

The second reason for choosing Great Britain is the similarity 
in culture between the two countries. Any broad-based 
cooperative program will be confronted with many problems, and 
cultural differences will tend to exacerbate them. Hence, 
progress is initially likely to be faster with Great Britain, 
where the differences are relatively minor, and this experience 
can be used to good effect in solving more difficult problems 
in a Japanese cooperative effort. However, aside from 
cultural differences, competition provides advantages to all 
part ies • 

Thft administration of a regional approach to technology and 
trade would not be easy; however, there is adequate experience 
to draw on to assure its success. The payoff will be the 
establishment of a system which will promote open^ competitive 
and equitable conditions for technological cooperation and 
trade . 



CQNCtUSION 



What the United States needs most of all is a surge of 
innovation on an unprecedented scale to improve productivity 
and create the new jobs so badly needed* The broad sweep of 
cooperation l have outlined is the centerpiece of such a 
program, it is do-able and affordable. Do-able because all 
parts^ with the exception of the regional approach, are being 
successfully implemented today, albeit on too small a scale. 
Furthermore, there aren^t any technical frontiers to break with 
the regional approach success depends primarily on 
dedication, and 1 believe there is a desire to do it. 

And the program is affordable because its main thrust is to 
increase the efficiency with wUich we utilise present resources. 
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arATiiiiNT or Prank S. Swain, Chw Councii. roR Advocacy, 
U.S. Smau Bubinus Aominutration 

I 4ippc«cl«t« thu opportunity to cowitnt on tho crucial tolt 
»«n butlnoBB plays In tht ttato' high ttchnology ttratoglot. 
•conoBlc growth and Job gonoratlon procoii. 



of Advocacy 

Tho Offlco of Advocacy was cioattd within tho Baall Bualnott 
Adulnlatratlon (8BA) undor Public Law 94-305. At Chlof Counaol 
for Advocacy. «y raaponalbllltloa Includo topcoaontlng tho 
vlowa and Intaratti of tiall builnaaaaa baforo othar fadacal 
aganclaa. Ma ara also statutorily wndatad to davalop a Mall 
bualnaaa data baaa and to foatac analytic Information from 
Which aconoBlc policy affactlng a»«ll bualnaaaaa «ay ba 
davalopad. Thla data baaa can ba usad to axa«lna Job 
ganaratlon and acono«lc growth within tha statas. 

Hy atatanant will focua on tha contribution which tha high 
tachnology aactot -akaa to a«ploy«ant growth. Btata aconoile 
davalopnant afforta to atUulata Innovation and growth In high 
tachnology Indutttlaa Including Incubator progea«i. 8«all 
Bualnaaa innovation Raiaarch (9BIR) and vantura financing 
pcogcana will alto ba dlaeuaaad. 
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Tt>» High Ttchnoloflv lndu«tT l«» .lA h gtnTatlon and Baall 
Bualn«««yt 

Tha high tachnology industry it a fairly aodatt part of tha 
national im^uatrial batt. it it not puraly smU or large 
buainesa. but a aixtura of various sized tiraa in different 
industries. High technology development is iaportant froa the 
standpoint of industrial innovation, quality of life and other 
factors, but it is not as iaportant as aany think froa the 
perspective of Job generation. High technology industries have 
and will continue to generate about ten percent of the new Jobs 
in the country. Approxiaately i.i aillion of the li.s aillion 
Jobs created during the period 1976 to 1960. were in the high 
technology sector.^ 



High Technoioov D^flnht^'nr 



There are wide variations in the definitions of what a high 
technology industry is. The popular perception is that high 
technology is synonyaous with continuous innovation, but high 
technology industries are. in fact, engaged in aarketiag 



^Catherine Araington. candee Harris, and MarJorie Odle 
-focaation and Growth in High Technology SSJinMsJ" a 
Regional Asseesaent- (Nashington. D.C.; prepared for National 
Science Foundation under Grant No. 181 •212970 with addltlSJli 

bJ «!J J««J!i;^» JJ*'«?f*5ii"2i ^r^lopMat work was funded 
Growth"? 2641-OA-79S hereafter "Poraation and 
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ttctntly lnv«nt.d ptoductt. In t.vlwlng d.flnltlon.. • t.c.nt 
itudy concludtd "... no tupltlcal ctlt.tl. at. used to 
dlitlngulih high ttchnology fto« othtt InduittloB.- 

Tho .oit wldoly accpttd Cotwl dtflnltlon. dtv.lopod by tho 
Butitu of L.bot BUtlitlci. oquatoi hlph t.chnology Induittlo. 
with Knowl.dgo-lnttntlvo ■anufactutlng Induittloi that wploy 
latgat nu«bati of anglnaati. aclantliti and tachnlcal wotK.ti 
than In ■anutactutlng .lanatally. and hava a high laval of 
caaaacoh and davalopwnt axpandltutaa-^* Racant taaaatch 
atudiaa hava btoadanad tha acopa of thla daflnltlon to alao 
Ineluda aatvloa Induattlaa that Mat thaaa ctltatla. Ondar 
thia fo«al daflnltlon. -oat high tachnology Induattlaa ata 
ddnatad by latga butlnaa.aa alnoa It la larga flt«a. with 500 
or aota wotkata aach. that a«ploy 94 patcant of U.S. aclantlata 
and anglnaatt. and that account for 96 patcant of R*D 
axpandlturaa. Including both conpanlaa' own and fadaral 
fund a.* 



2Marlorla Odia. "High Tachnology va High 0"«th 
induattlJ!" talk dallvitad at 
cSnfaeanca. Bantlay. Maatachuaatta. Match 1983. 

3fia. for axaapla. Richard Rlcha. Danlal B. *'J^, 
John 5*^uJ5In!" Sfi/tachnoiogy jo^^^^ 

ftllca of ,tha Baployaant Pla." Mgntniy MMi HfYiW ' nw**-"— 
19S3. pp. 50-59. 

♦ "Tranda in 8«ail Coipanlaa' R»D ^'P?"**""?: " f?5"'X - . 
praparaJ by tha National ftclanea roundatlon (Maahlngton. D.C.t 
National delanca Foundation. Juna 1984). 
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Although thesit Industclst ace ceoeiving a tubetantlai anouot of 
attention, they ace actually a vecy small component o£ the 
United states' Industclal base. Only 2 peccent of the business 
establishments in the U.S. ace in high technolooy Industcies. 
They account eoc slightly moce than 7 peccent of all pcivate 
sectoc employment,^ Within the manutactucing sectoc, high 
technology industcies cepcesent l\ peccent of business 
establishments and 21 peccent of manutactucing employment. 

In spite of this limited economic cole, the nev employment 
opportunities genecated by these industcies and the incceasing 
dispecsion of nev technologies have focused attention on them. 



"Potmation and Growth," p. iii, 
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Acoocdlng to ••tU.tw diViloptd by Advocoyt Offlc. of 
Bcono»ie R...TCh. th.r. »• 31.000 .-ll bu.ln..... ..ch with 

I... tlan 100 ..ployoe* In tho hlgh-tochnology Influ.tcy 
group.. Ifl tot.1. th... group, (thr.-dlglt MC LvD account 
foe 34.000 bu.ln... .nt.cpcl..*. 

High t.chnology .»ployii.nt gc«» by 19.4 Parent fro. W7« to 
19S0 whll. non-high t.chnology Mnuf.ctuclng .mployBont 
.«p.nd.d by only « p.ro.nt.* R....cch d.v.lopod toe th. U.S. 
fi..ll Bu.ln... Ad»lnl.tc.tlon. Offlc. of Advocacy utilizing th. 
8M11 Bu.ln... D«t« B... found that: 

• -ocowth t.t.. in th. high t.chnology ..etoc w.c. 66 
p.cc.nt hlgh.c than In low t.chnology Indu.tci... but 
th. .■an •U« of th. ..ctot ll»lt. It. cuccnt 
contclbutlon to n.t Job ct.atlon (about l.l minion of 
th. 11.6 «imon Job. et.at.d b.t»i..n 1976 and 1980). 



•end.. 8. Hattl.. " y q^^r?;hil?Tt'-"> 7"""^'«^'«^^i« 
Mtcopolltan At.a..- t$'^S«??i"f JS^'^iStUd by e dSKd uiqmln 



Ttchnology Bntc.pc.n.utfnlp." 
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• Nlthln tht hl9b ttohnology stotoc. tipioyatnt gcowtb 
catfs vacy wldtly aocoss (tht 88) Industclts. Dtspltt 
high avtcagt gcowtb catts foe tha tactot. «iaoat 
ona-foucth of tha high taohnology Induatrlaa axpaclanoad 
nat losaaa of aaployaant batvaan 1978 and 1980. 

A cagion'a high taohnology gcowtb is lacgaly a 
caflaetlon of Ita ovacall aoonoalo pacfornanea. 

• Thaca appaaca to ba a tedlatclbutlva affaot In that 
thoaa caglona with tb« tMallaat ahara of high taohnology 
aaployMant axpaclanoad hlghac gcowtb cataa. 

• acowtb dapanda pclaaclly on bualnaaa fornatlona: a 
raglon tanda to oaptuca appcoxlaataly tha aaaa abaca of 
focaatlona In aaob Induatcy aaotoc."^ 

gM» rUrn* in High Tachnoioav yni^^mulf ff 

Acroaa tha 68 high taohnology Induatclaa atudlad by Haccla. 
•aall Indapandant flcaa gcaw In aaployaant and "Indapandant 
flraa In all Induttclal aactoca had auob hlghac growth tatat 
than afflliatat of lacgar fleaa batwaan 1976 and 1980,*'* 



"foraatlon and Qcowtb." p. 81 « 82. 
"High Technology Bntrapeanaurahlp.** p. 4. 
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Thlt li p«ttlcul«cly nottworthy btcautt tbt proportion of 
raploya«»nt h.ld by t>all butinttttt it «lxta (itt Tablt I). 
Tht grtatttt th«r« of MployBtnt by twll flt.t. with Ittt thtn 
100 wotktrt tach. it fcund In tht Induttrlal patttrnt Induttry 
(BIC 3565) whtrt ».756 Jotot or «,5 pttctnt of tht t«ploymtnt 
1. in tuall flr«t. At tht low tnd of tht tptctru.. only 0.3 
ptrctnt or 1.424 Jobt out of tht 474.631 In aircraft (SIC 3721) 
art in tnall butinttttt. 



Ytt, tvtn In tht largt butinttt doainattd high ttchnology 
Induttritt whtrt tuploymtnt hat dtclintd, t«all firmt art 
contitttntly gtntrating Jobt. To illuttratt tht ptrfor«anct of 
tht taall butinttt co«pontnt. t«ploy«tnt data for ttn high 
ttohnology induttritt it prtttnttd by fir. tizt in Tablt 2 on 
tht -l976-e2 K«ploy«tnt Growth by fim 8itt in etltcttd High 
Ttchnology induttritt." Thit tablt thowi tht tMll fir« 
contribution in ttrat of tht abtolutt nunbtrt of Jcbt and in 
ptretntagt ttrat. 

Although tht induttritt thown wtrt ttltcttd at random, thttt it 
a patttrn of particularly high •■ploy.tnt growth rattt in tht 
tMllttt titt cattgory of firtit. In tach of tht Induttritt. 
t»all butinttttt with 0-19 worktrt wtet gtntrating Jobt at 
rattt tubttantialiy grtattr than tht avtragt growth rata fee 
tht induttry. 
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8tat« Bitpati««ntatlon ip Hlflh Tt chnolOqV PmlPPWOt IncyfrtttgM . 

In order to tacllltato buslnesB growth and thereby stimulate 
)ob generation, eeveral states have developed a variety ot 
■pecitlc prograuB focusing on *tart-up tirws which are 
primarily small businesses. Some target high tech firms while 
others are more broadly structured. 

One a»iproach that cities, counties, public and private firms 
and uni ersltles are undertaking Is to start small business 
Incubators. Incubators encourage entreprenoucshlp and minimize 
obstacles to new business formation and growth, particularly 
for high technology firms, by housing In one facility a number 
of fledgling enterprises which share an array ot services. 
Thci»e shared services may Include reception and meeting areas: 
secretarial secvlces such as collation, telephone answering, 
and mail handlings accounting and booKKeeplngs research 
library: on-site financial and management counseling: parking: 
tlexlblle lease arrangcff^nts: and computer word processing 
facilities. 
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Proi a public policy perspective. Job creation end retention 
are ueually the primary goale of incubator prograns that use 
public Monies. A successful incubator progran can mean an 
expanded tax base tor a community through new business revenues 
and personal incones. In addition* many incubator programs 
have begun to revitalize decaying neighborhoods by 
rehabilitating old or vacant buildings. 

Business incubators have existed in some form or another for 
over two decades* but only recently have they received national 
attention, since 1978* about SO incubators have been 
established. 

For example* North Carolina* under the auspices of the 
Technological Development Authority administers an incubator 
facilities program. The incubator facilities are intended to 
be community projects drawing on the resources of local 
colleges and universities* business and financial communities 
and the public sector. Localities may apply to the Authority 
for one-time grants of up to $200*000 per facility. However, 
these grants must be at least equally matched In cash or real 
estate. Incubator facilities and any improvements must be 
owned by the state. 
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in tht state of Kansas. H. B. 2«2 provides for the 
..tabllshi€-nt of one or »ore Incubator facilities within the 
•tate. ana authorlres the state's Secretary for Bconosilc 
Develop«ent to select sites for the facilities using the 
following criteria: 

1. unewployient rate 

2. the need for Industrial and econoilc diversification and 
development: and 

3. the Interest by the localities In the establlshnent of « 

facility. 

The Secretary can also *aKe one-tl»e grants. In an amount not 
to exceed $50,000. to non-profit corporations associated with 
coMRunlty Industrial development committees to establish the 
facilities. These grants must be matched In cash or real 
•state value by local government units or other Interests. 

Several other states have either proposed or enacted 
legislation providing tor the development of Incubator 
facilities. These Include Michigan. Kentucky. M^ssachusett.. 
Mississippi. Pennsylvania and West Virginia. 



ERIC 



23/ 



285 

UnlvergitiM Involvtd in incubators h«vt done to b«caui« tti* 
facilities could potentially become the seeds for a new high 
technology economic base for the surrounding areas, 

One example is the Rennselaer Polytechnic Institutes <RPI) 
incubator, known as "Building J." This old building houses 
thirteen businesses in a unique incubator program that gives 
start-up firms cheap, office space, access to university 
resources such as faculty members and computer time, and 
management and financial assistance. Some of the founders and 
executives of the companies are RPi faculty and staff. The 
University administration believes that the environment of 
Building J has many advantages beyond giving fledging companies 
a better than average chance for a successful start. The 
companies serve as business laboratories for RPI students 
trained more as engineers than entrepreneurs and also provide 
potential tenants for a new 1.200 acre RPI owned 
industrial/technology park. 

•ihifc 3 year old program has hatched at least one successful 
company --Roster Technology, mc. a fast growing computer 
graphics company which was formed by RPI graduate students In 
19ei. The company moved to Boston's Bt. 128 high tech p.rea 
once it became successful. However, other companies are 



ERIC 



238 



236 

gtttln^ rtady to 1mv« th« progran and tettia In surrounding 

araas In the state. The conpanlao that populate Building J run ^ 

the high tsch ganut. 80 far ths progran has not had one 

failure. ( 

Mlth the success of the Incubator progran. RPI officials say 
they have been contacted by a large nunber of universities 
Interested In setting up their own slnllar programs* According 
to the facility Managers **the Incubator progran has nade a 
profound statement across the country about what a university 
can do to foster Innovation and help entrepreneurs.** 

Private developers have also seen the advantage of applying the 
Incubator concept to Joint ventures and other related 
activities in which they have a vested interest* nost notably 
Control Data Corporation in Minneapolis. Minnesota. Since 
1979« Control Data has established business and technology 
centers In 10 cities. These centers provide entrepreneurs In 
technology-oriented Industry with a broad range of professional 
services and cost-effective space. 

Sone Incubators target high tech flrns and others hope to 
attract labor-lntenslve Industries. Privately financed 
Incubators typically look for high growth conpanles with good 
Investnent potential, while the publlcally funded projects havt 
econonlc revltallzatlon goals. 
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In sumary, « oonduoivt btttinttt olinatt. «n «dtqu«tt tuall 
butlnttt tornation rate* and a pottntial for strong allianots 
bttUMn tht public and privatt •totort art the neoeeeary 
Ingredients tor eucceeeful incubatorb projecte. There ie 
adequate evidence that ttieee ingredients exist in both large 
and small coMNunities throughout the United states. 

8BA*s Private Sector Initiatives office is encouraging the 
fornation of incubator programs by bringing together 
individuals* organizations* and various levels of governnent 
interested in sponsoring incubator facilities. The office 
assists incubator sponsors in refining their financial and 
adninistrative plans, and helps locate financing fron both the 
private and public sectors. In addition, the office 
collaborates with 8BA*s Kanagewent Assistance Office to provide 
counseling and advice to fins in the facilUies. 



SlL^n Business Innovation Resea rch Proaraas 

The SBA also coordinates and aonitors the overall activities of 
twelve Federal agencies participatiing in the Saall Business 
Innovation Research (SBIR) program. Under the Snail Business 
Innovation Development Act* p.L. 97-219* small* high-technology 
firms must get at least a minimum share of research and 
development (R&D) awards made by Federal Agencies. 
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Thtrt art thrtt phases of an RftD award in tht 6BIR program: 

Phase I Generally $S0«000 or less for cesearch projects 

to evaluate the scientific and technical nerit ( 
and feasibility of an idea. 

Phase tl Awards of 4 300,000 or less will nade to further 

develop projects exhibiting the nost potential as 
a result of Phase I funding. 

Phase III At this stage* privates-sector inveet»ent and 

support is relied upon to bring an innovation to 

the narKetplace* When appropriate, this phase 
way also involve follow-on production contracts 

with a federal agency for future use by the 

Federal Governnent. 

Although quite diverse, the states have generally Modeled their 
local 8BtR prograns after the Federal progran in an effort to 
attract high tech businesses, provide assistance to start-ups. 
and help existing firms to expand. 

For example. Utah's 6BtR program, handled through the 
Department of Community and Economic Development, is designed 
to help Utah small high tech firms gain more of the Federal 
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8BIR prograM grants «nd to comply with tht Ptdnral crlttrla 
•atablUhtd for Phase I. Phats II. and PhaM III funding. Tht 
program proviate funding botwton tht first two phastu of tht 
Ptdtral program In ordtr to allow buslntssts to sustain 
optratlone and dtvtlop thtlr products during this posslhln 
funding gap. It may also provldt so»t of tht Phast III 
financing for vtry promising buslntss products. 

In Ptnnsylvanla, tht Btn Pranklln Partntrship Fund* also 
patttrntd afttr tht Ftdtral 8BIR program for small buslntss 
rtstarch, was dtslgntd to: htlp small and start-up buslntssts 
In tht rtstarch and dtvtlopmtnt phast' of thtlr buslntssts: 
furthtr dtvtlop or Introduct advanctd ttchnology Into tht 
markttplact: strtngthto tht ttchnologlcal position of 
Ptnnsylvanla*s tconomlc bast; and* crtatt ntw sourcts of 
tmploymtnt through an Incrtast In tht commtrclal application of 
rtstarch rtsults. Tht statt also has a **8ttd Grant* program 
which can provide up to $3S«000 to tntrtprtneurs who can mttt 
tht tstabllshtd crlttrla. 

Tht North Carolina 8BIR program Is admlnlsttrtd by tht Small 
Buslntssts Asslstanct Division of tht statt Dtpartmtnt of 
Commtcct. Tht program is dtslgntd to Incrtast RftD 
opportunltlts In tht statt for high ttch firms and to ralst tht 
awar«ntss of Ftdtral R&D opportunltlts. Tht statt provldts 
scire financial and ttchnlcal asslstanct to qualified firms. 
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Other wayt In which the itattn art addrMtlng tht tarly ttagt 
financing naeda of •mall, high tech flr»t are dltcustad In tha 
naxt taction on vtnturt financing prograit* 

fltatt Vtntur« Capital and garlv- >8taat rlnanctnq Strattqltt 

Stvtral ttattt havt rtctntly dtvtloptd vtnturt and tarly-ttagt 
financing programa to fotttr ntv tnitlnttt for»atlon and 
Innovation* By tht tnd of 1963. ttattt had Invttttd ovtr *300 
illllon In vtnturt flnanclngt, not Including tax crtdlt 
programt. Thlt co»partt to tht prlvatt vtnturt Induttry which 
hat a capital pool of ovtr $12 billion outttandlng.' 

Ovtr tht ytart. nany ttattt found that tht prlvatt vtnturt 
Induttry. whllt offtrlng an iMPortant contribution to tcono»lc 
dtvtlopwtnt. ofttn Invtttt In too ftw rtglont and Induttrltt to 

0 

mttt thtlr dlvtrtt nttda* For txamplt. In 1963 tlxty-nlnt 
ptrctnt of prlvatt vtnturt dollart wat Invttttd In four ttattt. 
California. Mattachutttts. Ttxat and New YorK. and tlxty-ttvtn 



^capital Publlthlng Corporation, "^Vtnturt Capital Journal." 
July 1984. p. 4. 
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, IMircont of tha coapanlat war* In oo«put«i; hardwart and lyitaar. 
•oftwatt and ■•rvlcei. talaphona and data comunlcatlons and 

^ othtr •Itctronlct lnduittl«a.^® Convartcly, tha ttatat 
targat thalt ventura financing prograaa to aaat Individual 
•conoBlc davalopMant naada and tha naada of local Innovatlv* 
bualnaaaaa which aay or aay not ba catagorlzad as hlgb 
tachnology flras. 



Stata-lnltlatad vantura prograaa axlat In lata than half tht 
•tatas. Thev ara ganarally atlU In an axparlaantal ataga wltb 
funding lavala for Individual prograas typically laat than $10 
wllUon. Statas auob aa Connactlcut. Indiana. Iowa, Loulslan/i. 
MassAchuaatta. Naw Haxlco. Naw York and Nlaconaln offer ■ore 
than on« type of venture financing vehicle, one or more of 
which is uaually high ta.:«!nology-epeclf Ic. The nuabec of 
traneactione funded are typically under 20 deals per year. 
However, uuch low voluae Is also typical of private venture 
f lens. 



Underwrltlno 



State-Initiated venture programs, particularly those which are 
independently operated and privately capitalized, will 
genarally use private venture standards as their guide. 
, Private venture capital flras and state programs expect to 
participate to some <:3gree in the management of nearly every 
venture they back. 
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A tubstantleil lnv«sti«nt by th« «ntjc«?rtn«ur It aUott always 
nactsaary, if not in noney than in tine and anergy* Financing 
ia typically providad to ralatively analli naw and existing 
firna exhibiting abova-avaraga growth rates, a significant 
potential fcr narKet expansion and in need of additional 
financing for sustained or new growth or further research and 
developnent. Other factors weighing the venture investment 
decision include: the conpetition, the uniqueness of the 
product and the distribution patterns. 

The type of instrunents which nay be used include: equity^ debt 
or aone combination of both offered through convertible 
debentures or debt with warrants and atocK optiona. The 
convertible debenture is a hybrid debt/equity financial 
instrument employed to gain the fullest participation in the 
rewards of ownership, while also permitting effective control. 

The state program administrators generally indicate a 
willingness to co-^invest with private venture firms or other 
types of financial institutions depending upon the requirements 
of each transaction, i.e.. necessary industry expertise* total 
capital needs and riskiness. 

For some state programs, the method of realizing a return on 
the investment can be different from that of a private venture 
firm. The private venture firm must ultimately dispose of its 
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Invtttnent to realize iti return end recover principal « 
NorMally this occurs either through a public offering of stocls 
or the outright oale of the conpany whichever MaKes nore sense 
at the tine. Other options could Include the venture capital 
fi» establishing a contractual right to ^put** the sale of its 
position to the principals at a predeternined ratio (i.e., S 
tines earnings). Whereas, several state prograns allow for a 
wore flexible nethod of return. For exanple, in New Mexico 
repayment occurs only if the business is successful: then the 
business must repay to the state general fund 2 percent of 
gross sales for 8 years up to a waxinuM of three tines RCD 
contract investnent. 

Structure/rorw of state Prograaa 

following is a discussion of state venture financing vehicles 
which often have high technology focus: pension fund 
initiativeo. tax credit incentives, research and development 
grant and royalty prograns other than 6BIR*s and state 
chartered capital firns. 

Pension Funds ; 

Rapidly growing state %n6 local governnent pension (or 



retitenent systen) funds provide a unique source of capital to 
all econoMlc sectors, particularly for new or expanding 
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buslntsB tlnanclng ne«as. In rtcent y«ar8« «t«te6 Have btgiin 
expandlug Hielr pension funds* list of legal Investnents to 
allow for higher returns and alternative Investments Including f 
snail business and venture capital f Inanclngs-^usually In 
limited amounts of up to two percent to five percent of assets. 

In the case ot the Ohio Public Employees Retirement Systeu 
(PiSR6)« up to five percent of its assetn or $3S0 million are 
set aside tor equity Investments. Pou;; transactions for 
approximately $66 mlllloo wero funded through existing Internal 
management. The remainder of the targeted funfls are being 
privately managed by a venture capital fund which utilizes 
similar restrictions and return objectives* PBRS is limited to 
Investing its venture funds in companies which are: 1) 
headquartered in Ohio, or 2) have BO percent of their acsets in 
Ohio* or 3) have 60 percent of their employees In Ohio. The 
types of fundings have been diverse* including leverage* 
buy-outs as well as fundings at three stages of growth: 
start-up: second-round: and expansion financing. 

The Washington Btate Retirement System participates as a 
limited partner in several private venture capital 
partnerships, concentrating on Investments in high technology 
industries and computer-oriented transactions. The desired 
rate of return on Investments is at least 26 percent per 
annum* With no geographic designations or limltatlonSi by 
year-end 1963« over $6 million hau been invested. 
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ZiAJLjULSuiliytt: 

In the ttates where iOO perceat private financing Is preferred 
for the publlcly-charterea corporations* tai credits appear to 
be the noet attractive nethod to reach private Inveetors. 
Montana Capital Cowpanlee* etUl In organization, will be 
privately owned and operated venture firms* capitalized and 
organized by private cltlzene who In turn qualify for a 25 
percent tax credit on Montana state taxes, subject to a total 
tax credit availability of »1.5 nllllon. To date, two capital 
companies have been approved: Investors receive a 2S percent 
state tax credit In return for their Investment In these 
companies which must rsslds in Montana. 

Indiana established its Corporation for innovation Dsvelopment 
under 1981 legislation as a for-profit, privately owned and 
operated venture firm. Seventy-three investors bought shares 
totaling $10 million in return for a 30 percent etate tax 
credit, CID was created to overcome the capital shortfall in 
the state, create a more attractive environment for businesses, 
and encourage the development of innovative new businesses from 
within the state rather than attempting to attract firms from 
outside the state. The Corporation has raised ^^0 million from 
individuals and corporations. 
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ftaflearch and D«vl0 P M»t Qrant and Bovaltv Aqgymri HL 

States offer an aseortwent of reaearch and development equity 
or grant programs In addition to SBIR-modeled programs. 

The uniqueness In New Mexico's program lies In Its funding of 
research and development contacts. Under 1981 legislation, the 
New Mexico Energy Research and Development Institute (NMBRDI) 
was designed to provide research and development assistance to 
private sector entrepreneurs or existing businesses conducting 
research In energy related Industries. R&D contracts are 
designed to bring products to commercialization In a maximum of 
two to three years. As stated earlier, repayment, If any only 
occurs If the business Is successful and then up to 2 peicent 
of gross sales up to a maximum of three times of the contract. 
If the business moves out of New Mexico, the repayment Is 5 
percent of gross. NMBRDI receives Its annual funding from the 
state's severance tax, (oil, gas, uranium taxes) Income fund. 
NMBRDPs program objective Is to create a Job In the state for 
less than IS,UOO. 

The Connecticut Product Development Corporation targets Its 
program to financing the research and development stage of 
firms. In return, CPDC receives royalty payments as a percent 
t£ sales. Since Its Initial funding In early 1970»s of 
$300,000 and «6 million In general obligation funds, CPDC has 
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fund«d tht crtatlon of approxlwattly 700 Jobi. In 1963, tht 
legislature subaaquently Increased funding levels to 111 
Minions and separately approved $2 nllllon for high technology 
new product developnent. 

In Indlanu. the nonprofit Corporation for Science and 
Technology was established by the Indiana legislature In 1962 
to provide: grants to universities for research deternlned to 
aid In the econowlc developnent of the state; seed i^oney for 
the organization and Inplenentatlon of one or wore Industrial 
Institutes: research park developnent; and research prograns In 
conjunction with the National Science Foundation and/or other 
federal agencies. 

Other states which provide research and development funding 
Include Hlsconsln and Iowa. 

Publicly Chartered Corporations 

State-chartered corporations that specialise In early stage or 
seed capital funding for new. start-up and/or existing 
Innovative snail business enterprises are a relatively recent 
phenomenon. In return for tax and/or regulatory relief, these 
corporations appeal to financial institutions and private 
Investors for capitalization, The programs and structure of 
the corporations can be quite varied: for-profit; nonprofit; 
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pdvate oc publicly funded and managed; or eone vaclation of ^ 
public-private cO'-lnveetment. Often with wlnlmun public 
Intervention and public funding* these corpocatlone will ^ 
achieve public policy objectives of Inducing small business 
development, while simultaneously maintaining or creating new 
Jobs and generating new tax revenues. Because of thtlr 
newness, however, cost effectiveness and return on Investment 
Is Indeterminable (I.e., Indiana 19B1, Montana 1983. Louisiana 
1981, and Utah 1983). 

The Utah Technology Finance Corporation (UTFC) is In the 
process of developing a venture capital fund which will be 
privately managed and capitalized by $1 million from the state 
And $4 million from private Investors. The program Is stlXl In 
the developmental stages; however. UTFC will target Its efforts 
towards technologically Innovative small business. 

The Massachusetts Technology Development Corporation, an 
Independently operated, nonprofit venture capital firm, has 
been highly successful In providing venture capital to 
otherwise overlooked ventures, and has come to be a model for 
similar Initiatives In many other states. MTDC he^ps new high 
technology companies and Inventors achieve commercial success 
by providing debt, equity, or royalty arrangements. Initially 
capltalUed with both state and federal funds of $5 million, > 
MTDC has Invested In over 17 start-up or early stage companies 
since Its Inception. , 
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I Th« California Innovation Dtvtlopaent Loan program (CIDP) wav 
orcattd In 1961 with a $2 allllon BDA grant and $2 Million 
■tat« appropriation. CIDP provldti aanagtatnt, ttohnlcal. and 
financial aislatanca to Innovator! and ■■all builnaiiai tngagad 
In th« production of new, Innovatlvt products or ■•rvlcee who 
hav« had difficulty finding funding fro* othtc Rort traditional 
•ources. 8o«« ttart-ups have b«tn funded but coMpanlee mutt 
begin repaynent iMMediately. 

The Illlnola Venture Inveetnent Pund was eetabllahed to finance 
new product development at the pre-prototype stage as an 
outgrowth of the Governor's Task Force reooRMendatlons on high 
technology developnent. 

Mvocacv Research 

In a report developed by ay Office entitled, '•state Activities 
In Venture Capital. Early-Stage Financing, and Seoonda.y 
Narltets.- we sunnarized state financing strategies which meet 



ERIC 



2&0 



th« start-up «na •xpansion n««ds of young firms, h copy of 
this report Is attachtd. 

6o»e of ths findings regarding state venture capital or early 
stage financing progra»s are as follows! 



1. Very few stat'4 Initiated venture programs exist 
relative to state guarantee or Industrial development 
bond programs. 

2. The Ideal program Is different for every state 
depending upon economic conditions* business 
CN>mmunlty, type of Industries* universities* private 
veature capital flows* etc. 

3. Direct or state entity Investment In firms may be 
forbidden by state constitution or statute. 

4. State governments lack the expertise to become 
effective Investors by themselves. The programs often 
flounder or never get off the ground unless 
professional venture capitalists are hired or 
financings are undertaken with experienced venture 
firms. 
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5. Management and technical aaaletance Is cacely pcoviaed 
as an adjunct aecvloe; but typically 1$ needed both 
betoi^ and attet^^tte Wr» secures the financing. 

6. Punda ace seldom allocated to these pcogcams to 
educate businesses as to the availability of funds and 
how to qualify for financing. 



Conclusion 

States ace attempting a vaclety of pcojects to pcovlde an 
envlconment moce conducive to the gcowth of the high technology 
Industcles such as electconics, telecommunications, medical 
equipment, ceseacch and development, and aecospace. As 
Impoctant as these effects ace. the number of Jobs In high 
technology Industcles Is not as gceat as Is often Imagined and 
state pollcymaKecs should not look to high technology companies 
alone foe shoct-tecm Job gcowth. Howevec. state effects to 
fostec high technology development ace Important to economic 
growth and small flcms play a Key cole In this gcowth. To the 
extent that a state's pclmacy goal Is to Incceasc employment, 
It Is Impoctant to Deac In mind vhece high tech Job growth came 
from. Not all high tech Industcles show Job gcowth In recent 
yeacs. although even whece a high tech Industry has shown 
overall Job loss, employment In small firms Is often Increasing 
nevectheless. These employment pattecns strongly suggest that 
concern for high tech Jobs ought to focui on small business 
development. The reduction of financial, regulatory, and 
economic barriers to small firm formation and growth are 
critical to the success of state high technology Industry 
development efforts. 
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